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Executive Summary
This report analyses how marketers use data mining to increase efficiency and effectiveness and how this impacts the public and consumers. Data mining is an approach businesses undertake where vast amounts of personal data is used to analyse patterns and predict what that consumer wants. It can be used to focus advertising towards groups of people who have a higher chance of purchasing that specific product and it can also determine what groups are less likely to purchase a product resulting in a better understanding on where to focus efforts. Due to the lack of security over data mining it has and is continuing to be used in unethical ways to target certain individuals. An example of this would be in the 2016 American election where certain political parties abused data mining to target areas in hopes to increase the amount of votes they’d receive. 

Introduction
Data mining is a process that analyses vast amounts of scattered information to turn it into knowledge. It looks for patterns, correlations and abnormalities to predict results that can then be used to aid in business decisions such as marketing.
Over the past few years’ data mining has been a widely discussed topic. Even though the term ‘data mining’ is a modern phrase, the practice was adopted centuries ago. In 1763, a paper is 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 probabilities (Li, 2017). In 1805, Legendre and Gauss use regression analysis to determine the orbits of bodies around our sun. Regression is one of the key tools in data mining as it estimates the relationship among variables. 
Data mining is a very powerful tool and in the modern world businesses implements it to discover patterns and relationships to assist them in making better business decisions. It has become possibly the most effective marketing strategy as it turns raw data into useful information, which can then be used by businesses so that they can learn more about their customers to develop efficient marketing strategies, decrease costs and increase sales (Twin, 2019). 
 

Main Findings
As we have established, data mining has been around long before computers were invented but it is not until we created computer algorithms and software that we fully understood the potential of data mining. In today’s world, most of the data is gathered through online presence or smart technology. Social media is considered to be one of the largest sources to gather data due to the fact that people upload so much information to these sites (Kshetri, 2014). 
As previously stated, data mining is one of the most efficient and effective tools in marketing. The more data a company has in its database the better due to the fact that they can reach more accurate conclusions. This has led to companies’ unlawfully purchasing data from so called “data brokers” with hopes that it can help make their own business more successful. Unfortunately this expands outside the world of business and into the world of politics. During the 2016 American election, a data firm called Cambridge Analytica was hired by the likes of Donald Trump to build psychological profiles for almost every American voter. The firm claims to have gathered around 5,000 data points for 220 million Americans, giving the political party enough information to establish who a specific individual is going to vote for even before that individual has decided themselves (CBC, 2017). Having all this information and using different data mining techniques presented these political parties with the opportunity to target certain advertisements towards a certain group of people whilst marketing a slightly different campaign towards another. Director of YouTube Advertiser Marketing at Google stated: “voter decisions used to be made in living rooms, in front of televisions. Today, they’re increasingly made in micro-moments, on mobile devices. Election micro-moments happen when voters turn to a device to learn about a candidate, event, or issue” (Privacy International, No Date). Data mining has created an unethical way to control the thought process of the majority and political parties are abusing this to essentially rise to power. 
To combat this, certain laws must be put in place due to the fact that not everyone approves in having their personal data used and shared let alone used in an unethical manner. 

Prediction
Prediction derives the relationship between something you know and something you need to predict for future reference. Predictive data mining is applied to identify data with the goal to identify statistical or neuro networking models that can be used to predict a response of interest (Statsoft Statistica, 2009). An example of this related to marketing could be using customers age, gender, address and the product they purchase to focus an advertisement. If a company selling packaged holidays used data mining to establish that the majority of its customers are in their 20’s they can then use that information to determine their marketing approach, either focus advertising towards people that age or work out why their current marketing campaign fails to satisfy the older generation.     

Association
The association rule in data mining is widely used to help discover sales correlations in transactional data. Association rule mining involves the use of machine learning models to analyse data for co-occurrences and patterns, which identify frequent associations that are called association rules (Rouse, 2018). For example, using the association rule it can be found that customers who buy Christmas trees at the store often buy bobbles at the same time. With this analysis it is established that 75%% of checkout sessions that include Christmas trees also include bobbles (Oracle, 2019). Marketers can use this information to determine where to place advertisement for the bobbles or even display them near or next to the Christmas trees.

Clustering
Clustering is used to segment data into groups that were not previously defined. This analysis finds clusters of data objects that are similar to one another. If there are man cases of data with no obvious grouping, clustering algorithms can be used to source natural groupings (Oracle, 2018). Clustering is a tool widely used in marketing as it can be used to find groups of customers with similar characteristics. This information can then be used to focus advertising in certain areas and even where not to advertise (Örnek, No Date). Clustering can also group consumers defined by buying patterns, which can improve the accuracy of marketing. 

Comparing Software
Weka is software that supports and uses a number of machine learning algorithms to complete data mining tasks. It is an open source data mining software that does not only support machine learning algorithms, but also data preparation and meta-learners like bagging and boosting. One of the advantages of Weka is that it is written in Java, which allows it to run on any platform. Another advantage is that a whole range of data preparation, feature selection and data mining algorithms are integrated. This means that only one data format is needed, and trying out and comparing different approaches is really simple. The fact that Weka is free is both an advantage and a disadvantage in my opinion. The advantage is that it is free to use, there are no fees or costs however it is due to this that other software are moving forward at a more rapid pace as they have the funding to continually improve their services. Therefore this requires combining Weka with other software to achieve some results (Ducatelle, No Date). 

Microsoft Excel is another software that is commonly used for data mining. The simple layout allows users to quickly grasp and understand the software even with minimum previous experience using spreadsheet or data mining programmes. Unlike Weka, Microsoft Excel is not free; it can either be accessed with the purchase of Microsoft Office or as a stand-alone application. Even though Excel is easy to use, it does come with complications. An example of this is having to learn/ constantly research the syntax required. Each calculation must be entered into the spreadsheet as formulas. If the formula is entered incorrectly, the program will not return the correct information when the calculations are run. Additionally, if users input the wrong data, even in only one cell of the spreadsheet, all related calculations and cells will be affected and have incorrect data. Microsoft Excel is great for when multiple people need to access the same document as the spreadsheets can be shared. This can be important in an organisation especially for marketers as they can collaborate more efficiently (Natter, 2019). 

RapidMiner is considered to be one of the best predictive analysis systems available on the market. The programme can be used for business intelligence, research, training and education, and application development. Advantages of RapidMiner is that it has an aesthetic and clear presentation of results, it is easier to use than most competing softwares and it features a drag and drop system which removes the need to know/learn coding (Maynard, 2019). Disadvantages of RapidMiner is that the software often crashes and can be buggy at times, commonly when over 10,000 data points are being analysed meaning that it may not be the best software for larger amounts of data (GetApp, 2019). 

Conclusion
To conclude, data mining generates a huge benefit for all marketing aspects. It has reduced the cost of advertising whilst also increasing efficiency by having the knowledge of what consumer groups to target and which ones may not be worth pursuing. However, certain laws must be put in place to cease unethical use of personal data and people should have the ability and right to know what their information is being used for. Ethical use of personal data should be the main focus for businesses as it can decide the level of trust a customer has towards them which can determine whether or not that business succeeds. 
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