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[bookmark: _Toc512866494]Executive Summary 
This report will look at data mining and the different techniques used within data mining that are helping to businesses such as Dragon Office Supplies. It will be including analysis of data mining techniques such as classification, regression, association, and clustering. It will also include some general examples linked to each technique.
[bookmark: _Toc512866495]Data Mining  
Data mining is the process through which previously unknown patterns in data are discovered, it is “a process that uses statistical, mathematical, and artificial learning techniques to extract and identify useful information and subsequent knowledge from large sets of data” (Pearson Education, 2014). Data mining is a process which is used to obtain usable data from an extensive set of any raw data. It suggests analysing data patterns in large amounts of data using data mining software such as WEKA. Businesses such as Dragon Office Supplies can benefits using data mining software such as WEKA because it allows the organisation to learn more about their customers and develop more effective strategies related to various business functions which is what the aim of this report is. Benefits of using data mining software will be looked at in more detail at a later point. 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 (Economictimes, 2018). The data mining software used for this report will be WEKA.

[bookmark: _Toc512866496]Data Mining Techniques
Key features of data mining to bare in mind are; Automatic pattern predictions based on trend and behaviour analysis, predictions based on likely outcomes, creation of decision-oriented information, clustering based on finding and visually documented groups of facts that are not previously known. This part of the report will look at 4 different data mining approaches that could be used. These are, classification, regression, association, and clustering.

[bookmark: _Toc512866497]Classification
The first approach this report will look at is WEKA classification. This technique is used to gather important and useful information about data. Classification is similar to clustering because it also segments data records into different segments called classes, the difference being that the classification data analysts would have the knowledge of different classes ot cluster. One everyday basic example of classification analysis would be for example Outlook email. Outlook used certain algorithms to characterize an email as legitimate or spam. So, in classification analysis it would apply algorithms to decide how new data should be classified. Selecting a machine learning procedure is what is called classification in regard to using this particular software. By default, the current program uses a classifier called ZeroR but for this report the classification will be J48 which is a decision tree program. Once the data is entered and the classification is chosen the results will appear in a scrollable panel. Below is an example of classification being used in a decision-making tree (visual format) which is not related to Dragon Office Supplies. 
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Looking at the regression approach it allows an analysis to be carried out which can be used in customers satisfaction for instance. Regression analysis results in a prediction equation, it analysis the relationships between variables. It’s a data mining technique which can be used to predict a range of numeric values. Regression is currently used across numerous industries for business and marketing planning, financial forecasting, environmental modelling (Chapple, 2018) and in this report for analysis of trends. There are different types of regression techniques, but the simplest and original form of regression is linear regression which is used to estimate a relationship between two variables. 

A good example of this is provided by ________ (example is not related to Dragon Office Supplies). Global warming may be reducing the local average snowfall and a prediction is needed for how much the snowfall is estimated to fall this year. Looking at the table below it would be estimated at 10-20 inches.
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(http://www.statisticshowto.com/wp-content/uploads/2014/11/regression-13.jpg)

Although classification and regression can be used to solve similar problems, regression is used to predict a numeric value and classification assigns data into segments. Regression will use this set of data to make a prediction, there are different tools that can run a regression analysis. The example below shows it by using Excel. 

[image: regression 2]
(http://www.statisticshowto.com/wp-content/uploads/2014/11/regression-2-300x180.jpg)

The results show that the line running down through the data, can give the best prediction. The original estimate of 10-20 inches was a fair bit off. For 2015 it predicts that the snow fall will be between 5 and 10 inches (Aderson, 2014).

[bookmark: _Toc512866499]Association 
The next approach which can be used is association. This is a data mining function that helps to identify the probability of the co-occurrence of items in certain data that has been collected. The relationship between co-occurring items are expressed as association rules (Manmeet Ahluwalia etal, 2014). Generally, association rules are used to analyse sales transactions. For example, in Dragon Office Supplies case it might be noted that customers who often buy printer will also purchase A4 printing paper at the same time. In fact, association analysis might find that 90% of the checkout session that include a printer also include A4 printing paper. This relationship could be formulated as the following rule.

Printer implies A4 paper with 90% confidence 

This application of association is called market-based analysis. It is useful for direct marketing, future sales promotions, and discovering business trends. It can be used effectively for store layouts if dragon supplies were ever to open stores.

[bookmark: _Toc512866500]Clustering
Jerzy Stefanowski of Computing Sciences University of Technology Poznan Poland defines clustering as a “process of partitioning a set of data into a set of meaningful sub-classes called clusters” (Stefanowski, 2008). It helps users understand the natural grouping in a data set. Like classification clustering likes to segment the data. Unlike classification, clustering segments the data provided into segments that were not previously defined, clustering models do not use a target unlike classification models segment data by assigning it to previously-defined classes. Clustering is effective for analysing data if there are many cases with no clear groupings, clustering can be used to find natural groupings. Once the data has been segmented into clusters it may be visible that some cases do not fit well into any clusters. These are known as anomalies (Manmeet Ahluwalia etal, 2014). One example of cluster analysis with Dragon Office Supplies in mind is data clustering can help with customer shopping behaviour, sales campaigns and customer retention. 
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