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Executive Summary 

The purpose of this report was to justify the use of data mining software to interpret data patterns in marketing. To explain main data mining approaches of prediction, association and clustering along with comparing and contrasting the different types of software as well as spreadsheet software. The report found that data mining is very beneficial to marketing and that there is no correct way of its working or the right software to use. There are so many different variables that it would be too hard to generalise which process suits a specific sector.

Introduction 

This report will be deeply researching the topic of Data Mining and justifying the use of Data Mining software to interpret patterns in Marketing. The report will also explain how the main Data Mining approaches Prediction, Association and Clustering along with comparing and contrasting the various types of software available on the market today. The definition of Data Mining is a process used to extract usable data from a larger set of any raw data. It implies analysing data patterns in large batches of data using one or more software. Data mining has applications in multiple fields, like science and research. As an application of data mining, businesses can learn more about their customers and develop more effective strategies related to various business functions and in turn leverage resources in a more optimal and insightful manner. This helps businesses be closer to their objective and make better decisions. Data mining involves effective data collection and warehousing as well as computer processing. For segmenting the data and evaluating the probability of future events, data mining uses sophisticated mathematical algorithms (The Economic Times, 2019). Data Warehousing is very similar to Data Mining, but they have their differences evidently, the definition of Data Warehousing is a process for collecting and managing data from varied sources to provide meaningful business insights. A Data Warehouse is typically used to connect and analyse business data from heterogeneous sources. The data warehouse is the core of the Business Intelligence system which is built for data analysis and reporting (Guru99.com, 2019). These two processes are built within the Business Intelligence system, Business Intelligence refers to technologies, applications and practices for the collection, integration, analysis, and presentation of business information. The purpose of Business Intelligence is to support better business decision making (OLAP.com, 2019).  These processes benefit each sector significantly but Marketing by Cluster analysis, Regression analysis and Classification analysis (8ways.ch, 2019). 

Main Body

Data Mining is the process through which previously unknown patterns in data are discovered, it statistically and mathematically extracts information from large sets of data such as correlations, trends or rules (Pearson Education, 2014). The date itself is a collection of facts obtained from experiences, experiments or observations. There are many different types of data that is obtained but the most commonly found are Categorical data, which are labels of multiple classes used to divide a variable into specific groups. Nominal data contains measurements of simple codes assigned to objects as labels which are not measurements. Ordinal data are codes assigned to objects but with a rank order. Numeric data is numeric values of specific variables including age, number of children and total household income (Pearson Education, 2014). Data Mining works by extracted from data, these patterns included Association, Prediction and Clustering.

Prediction
This form of pattern tells us the nature of the future occurrences based on past events, it is more or less telling the future. it differs from second guessing by taking into account the experiences, opinions and other relevant information in the task of foretelling. Prediction is the same as classification or estimation, except that the records are classified according to some predicted future behaviour or estimated future value. In a prediction task, the only way to check the accuracy of the classification is to wait and see. The primary reason for treating prediction as a separate task from classification and estimation is that in predictive modelling there are additional issues regarding the temporal relationship of the input variables or predictors to the target variable. Any of the techniques used for classification and estimation can be adapted for use in prediction by using training examples where the value of the variable to be predicted is already known, along with historical data for those examples. The historical data is used to build a model that explains the current observed behaviour. When this model is applied to current inputs, the result is a prediction of future behaviour (Berry, 2011). This can be applied to marketing by using the data to figure and plan point where future sales will rocket or decrease, how the market will be affected by a particular trend and how a business will potentially need to adapt the future state of the market's trends.

Association
Finding the commonly groupings of things, an example being new fathers buying beer and baby nappies in market-analysis (Pearson Education, 2014). Association rule mining is a very popular method in the marketing business, it primarily finds the relationships between variables. The algorithms help identify the frequent item sets which then get converted into association rules (Pearson Education, 2014). The task of affinity grouping is to determine which things go together. The prototypical example is determining what things go together in a shopping cart at the supermarket, the task at the heart of market basket analysis. Retail chains can use affinity grouping to plan the arrangement of items on store shelves or in a catalogue so that items often purchased together will be seen together. Affinity grouping can also be used to identify cross-selling opportunities and to design attractive packages or groupings of product and services. Affinity grouping is one simple approach to generating rules from data. If two items, say cat food and kitty litter, occur together frequently enough, we can generate two association rules (Berry, 2011). One appeal of association rules is the clarity and utility of the results, which are in the form of rules about groups of products. There is an intuitive appeal to an association rule because it expresses how tangible products and services group together. A rule like, “if a customer purchases three-way calling, then that customer will also purchase call waiting,” is clear. Even better, it might suggest a specific course of action, such as bundling three-way calling with call waiting into a single service package. While association rules are easy to understand, they are not always useful (Berry, 2011). 
Clustering
Identifies natural groupings of things based on their known characteristics such as assigning customers in different segments based on their demographics and past purchase behaviours. Clustering results may be used to identity natural groups of customers, identify rules for assigning new cases to classes for targeting/diagnostic purposes and decrease the size and complexity and problems for other data mining methods (Pearson Education, 2014).  Cluster analysis enables identifying a given user group according to common features within a database. These features can include age, geographic location, education level and so on. It is a data mining technique that is useful in marketing to segment the database and, for example, send a promotion to the right target for that product or service (young people, mothers, pensioners, etc.). The variable combinations are endless and make cluster analysis more or less selective according to the search requirements (Egon, 2019). Clustering is the task of segmenting a heterogeneous population into a number of more homogeneous subgroups or clusters. What distinguishes clustering from classification is that clustering does not rely on predefined classes. In classification, each record is assigned a predefined class on the basis of a model developed through training on pre-classified examples. In clustering, there are no predefined classes and no examples. The records are grouped together on the basis of self-similarity. It is up to the user to deter mine what meaning, if any, to attach to the resulting clusters. Clusters of symptoms might indicate different diseases. Clusters of customer attributes might indicate different market segments. Clustering is often done as a prelude to some other form of data mining or modelling. For example, clustering might be the first step in a market segmentation effort: Instead of trying to come up with a one-size-fits-all rule for “what kind of promotion do customers respond to best,” first divide the customer base into clusters or people with similar buying habits, and then ask what kind of promotion works best for each cluster (Berry, 2011).  
Comparison of software
There are many different types of software available for data mining they are categorised into commercial and free/open source. These include Weka and Microsoft excel, along with IBM, SAS and RapidMiner. Waikato Environment for Knowledge Analysis;
· WEKA was first released in 1997. 
· Latest version available is WEKA 3.6.11. 
· Has GNU general public license. 
· Platform independent software. 
· Supported by Java 
· Can be downloaded from www.cs.waikato.ac. 
· Weka is a Java based open source tool data mining tool which is a collection of many data mining and machine learning algorithms, including pre-processing on data, classification, clustering, and association rule extraction 
· Weka provides three graphical user interfaces i.e. the Explorer for exploratory data analysis to support pre-processing, attribute selection, learning, visualization, the Experimenter that provides experimental environment for testing and evaluating machine learning algorithms, and the Knowledge Flow for new process 
· Weka is best suited for mining association rules. 
· Stronger in machine learning techniques. 
· Suited for machine learning it is also suitable for developing new machine learning schemes.
Weka loads data file in formats of ARFF, CSV, C4.5, binary. Though it is open source and free it can be integrated into other java packages (Pdfs.semanticscholar.org, 2019).
Excel; 
Spreadsheets are frequently the go-to tool for collecting and organizing data, which is among the simplest of its uses. Information can easily be placed in neat columns and rows and then sorted by information type. Although a large collection of data may be overwhelming to view in its raw state, tools within the program allow the user to create presentations where the data is analysed and plugged into pie charts or tables for easy viewing and interpretation. However, the downside is that only the information that the user chooses for analysis is included in these presentations, and therefore, other pertinent information that may influence decision making might be excluded, unintentionally. To make reporting of data more user friendly and comprehensive, companies are choosing to use reporting tools such as Tableau and Qlik, instead of relying solely on the spreadsheet. In today's collaborative work environment, multiple users within an office often need access to the same documents. If using Microsoft Excel, the spreadsheets can be shared, but only one user can change data at a time. If local copies are made and updated, other users will not have access to the new data. Google Sheets offers the solution of file sharing and allowing multiple users to access and update a single form. Be aware that, in both cases, there is no file history. Therefore, no matter who makes changes at any time, when any changes are made, the previous information history is lost (Smallbusiness.chron.com, 2019). 

Conclusion

From this report and the research I had to do to find all my information, I have learned a lot about data mining how it can help a marketing business really focus on their audience and build their products/services around the information and patterns they find, whether it be for the current time or future trends. Data mining is a useful process to marketing as a lot of the work carried out is needed to be stored and analysed so a business can adapt and grow to the trends, rules or match other experiences consumers had with other companies. In my opinion, I feel Excel although difficult to master, much less complicating for the average businessman or an individual using data mining in general. Overall, the research shows that data mining is used every day within companies even though it is easy to go un-noticed. 
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