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1. [bookmark: _Toc510020281]eXECUTIVE sUMMARY
This report will look at what data mining is and the way it is used in relation to marketing. 
It will look at three different ways of data mining, the first being Prediction, which is the method of predicting future occurrences by looking at past events. The second is Association, which is the method of finding commonly occurring groupings. The third is Clusters which is finding groupings based on characteristics. The report will also give real world applications of these methods being used in the marketing industry. 
The second part of the report will look at the software available for data mining. The report will look specifically at Weka and discuss the strengths and weaknesses of the application and Excel, again looking at the strength and weaknesses. 
The report will conclude in understanding if these programs can be used by different types of businesses or will some benefit over others. 
2. [bookmark: _Toc510020282]Introduction
This report will focus on data mining and what that means in relation to marketing. The report will define data mining and investigate the three main data mining approaches, prediction, association and clustering. Explaining what each approach is and how they will be used in the marketing industry. The report will also look at the different software available for data mining specifically Weka and Excel. 











3. MAIN FINDINGS 

3.1 DEFINING DATA MINING 
Data mining is a process that is trying to find new unknown patterns in large amounts of data. (Han, et al., 2012) defines data mining as “Data mining- searching for knowledge (interesting patterns) in data”. There are three main data mining approaches, these are Prediction, Association and Clustering. 
3.2 PREDICTION
Prediction is a way of data mining that looks at previous occurrences to predict the nature of future events. Prediction is often referred to two different ways, Classification and Regression type problems. (Stats Soft, 2019) describes the difference as, Classification would be looking at a variable with a dependant such as looking at who will leave employment of a shop looking at current employees. Regression looks at something that could have many variables such as the weather forecast, it would depend on many variables to predict.
The Prediction method is commonly used in business especially in the marketing industry. It can be used to look at previous trends to understand the customer better and market the products more affectively to the consumer. One of the biggest sectors to use this is the hospitality and retail one, especially to know what the next alcohol trend will be. Flavoured gins have been the top of the alcohol world for a few years and marketers ae keen to know what will replace is. (Davies, 2019) from The Guardian has predicted that health conscious millennials will see the rise in alcohol free drinks, with many bars now offering a large range of non-alcoholic to cater to these needs and the number of British people who don’t drink at all is up from 2013 by 35% with many companies now investing low percentage alcohols such as Tesco now offering a 0.5% wine. This is an example of a company using prediction and reacting to it to create new products for their consumers so they won’t be left behind and can still be competitive. 
3.3 ASSOCIATION 
(Micro Strategy, 2019) explains that Association is the way of data mining that looks at what products may be sold together, such as, new fathers buying both beer and nappies in a supermarket. (Rouse, 2018) goes into more detail and explains that Association has two parts to the method. The “if” and the “then” part, the “if” is found in the data, the “then” if found in combination to. If beer and nappies is being looked at in a supermarket then the company would look at the number of sales on beer and then how many of those transactions also have nappies in them to see if there is a high correlation. 
As previously mentioned, the biggest user of the association rule will be supermarkets, marketeers for supermarkets will use association to understand what products are sold together and from there and run certain promotions at the same time to increase sales of that products. The biggest way supermarkets use the association rule would be through deciding the layout of the store. (Byrne, 2015) explains that supermarkets will purposely put products together in the store as 70% of shoppers make their decisions on what products to buy when they are in the store itself. If the layout of the supermarket is good, consumers are more likely to spend more money in the store. 
3.4 CLUSTERING		
Clustering is the last of the main data mining methods and consists of grouping different types of data together. (Big Data LDN, 2019) explains that clustering has six different methods, partitioning, hierarchical, density based, grid based, the model based, and the constraint-based method. All these methods will sort the data into different groups such as the grid-based method will sort the data into a grid or the hierarchical method with sort the data in a hierarchy order. 
In marketing Clustering will be used constantly and will be refer to in as market segmentation. As Clustering is groups different things based on characteristics marketeers will use this to determine what products to marketing to certain demographics, geographical locations, psychological needs and behaviours. An example of a company using marketing segmentation is Apple. (Dudovskiy, 2019) goes into detail about how apple will market certain products depending on the demographic. For example, Apple will market the iPhone to all demographics as it appeals to everyone. However, apple music will appeal more to younger audiences so in turn Apple will offer student discount on that product. The same with iMac Pros will appeal more to creative professionals which means apple would market more towards them over students. 
The information used in Clustering is changing, (Rogers, 2019) looks at how marketers are reluctant to use demographics in a changing world, the suggestion that a particular sex would prefer a certain colour is out dated. Marketers are now trying to better understand the behaviours of consumers to make sure the best campaigns and products are reaching the right people. 

3.5 COMARISON OF SOFTWARE

There are many data mining software’s available, one of the most commonly used to Weka, which is a large collection of machine learning algorithms. The program can complete Prediction, Association and Clustering types of data mining. (Hirudkar & Sherekar, 2013) explains that Wek means the Waikato Environment for Knowledge Analysis and is a free program that any one can use to help look for trends in large amount of data. The same Journal goes on to mention some of the strengths that Weka has. The first strength is that Weka has many different types of Data Mining methods, there are over one hundred methods that can be used. This is very useful as many different types of industries will be able to use the program and it will be able to cater easily for those industries. 
The second strength Weka has is it can use data from many different data sources, it can even use data off a website directly by tying the URL of the website directly into Weka.  This is a strength because it means that more data can be used thus meaning the users will get better results from the program. It could also be argued that this means the program is easier to use and might not require many years of training to use. The next strength Weka has is that the program can perform basically any statistical analysis. This means that again Weak is very accurate and probably some of the most accurate results will come from this program.  
There are, however, some weakness to Weka, (Peace, 2015) notes that although the program is great in many ways it lacks certain visualisation techniques such as adding colour. It can display the findings of the Data Mining, both Journals suggest that the findings aren’t displays as well as they could be. One of the most common problems Weka has is that the program cannot handle large amounts of data. (The University of Edinburgh , 2019) explained that when the data file is too large an ‘out of memory’ will pop up unable to complete the process. This is a big disadvantage as the more data used the more accurate the results. Another disadvantage to Weka, that the program has really moved along with the times. Meaning that there are certain applications the programs cannot run. Meaning to complete certain tasks Weka will have to be run with a new program that can run alongside it, this is a problem as it requires more skill for somebody to use making it less accessible. 
One of the other most popular data mining programs to use is Excel which is a spreadsheet application. (365 Data Science, 2019) describes Excel as an electronic ledger, like the paper accounting equivalent that can store large amounts of data. Excel also has many strengths (Sustain It, 2019) notes that one of Excels main strengths is how easily accessible it is. Most people have access to Microsoft and therefore Excel, excel is even taught in schools so most people have a basic understanding of the program. The next strength is that Excel can be easily shared, Excel can be easily shared via email to many different parties that want to look at the information it has found. This, however, brings us on to a weakness it has, as it can be shared so easily the data can be changed by those who view it. The files can be protected but these are very easily to get around meaning the data could very easily be manipulated. 
Another weakness Excel has is it has limited Data mining applications, as the software is not purpose built for data mining it limits what the program can so. Whereas Weka can run hundreds of Data mining applications to be used by many different industries, Excel is limited. The last weakness of Excel is that to generate a report of the findings of the Data mining the person who ran the program will have create a table or chart themselves. The only way of doing so is by already having a very good understanding of all the program features where other Data mining programs will generate reports without the need from human interaction. The main disadvantage to both programs is that the user would need a comprehensive understanding of both to able to use them efficiently.
4. CONCUSION 
This report that Data mining is heavily used in the marketing world and is relied upon to ensure consumers have the best possible product for them. However, it could be noted that Data mining would be advantages to larger firms that have the money and skill set to use the best programs with the most knowledgeable people running the software. A smaller company may have to use a program that is accessible to all such as Weka and Excel, which would be able to mine data adequately. The main issues with these programs are, however, the user would need a heavy understanding to be able to use the programs and to gain the best results from them.
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