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[bookmark: _Toc3439_WPSOffice_Level1]1.0 Exec Summary
In this report, I will reveal how the data mining tools use in marketing. My report is divided into main five parts, it is the definition of data mining, the three main functions of data mining, comparation of some popular data software and conclusion.
2.0 Introduction
First of all, according to David J Hand: “Data mining is a new discipline that has sprung up at the confluence of several other discipline, stimulated chiefly by the growth of large database.”( Encyclopaedia of Environment, 2019) As we all know, we are in an intelligence and information age, the data generated by the Internet every day is recorded by petabyte, in other words, according to statistics, the data generated by the Internet can be engraved with 168 million DVD. Although the advances in collection and storage have accumulate a number of dates, but it is still a huge challenge to extract useful information from it. Meanwhile, traditional analytical tools and technologies are limited to deal with them. Even if the data is relatively small in certain time, the data itself has some non-traditional characteristics that traditional tools cannot dispose effectively.
3.0 Main Finding
3.1 Prediction
Then I will introduce prediction method, it means every unconventional change must be preceded by a sign, and everything can be tracked. If a pattern between the sign and the change is found, it is can be predicted.
There is a famous case in the United States. A man broke into Target, a retail store near his home (Target, the third largest retailer in the United States) and asked to speak to a manager. He told the manager angrily that his daughter was only 17 years old and was in high school. But Target gave coupons for his daughter's baby diapers and strollers, and the store manager immediately apologized to the angry father, although he didn't know the specific cause of the matter. But in fact, this is the consequence of data mining at headquarters. Soon after, the father called to apologize to the manager, at which point he already knew that his daughter was indeed pregnant. And the retail store Target had a month before the father knew the daughter was pregnant.
In fact, Target can "predict" pregnant women by analysing the buying history of female customers. They mined 25 pregnancy-related items from the target database and formed a "pregnancy prediction" index. For example, by analysing data, women around the fourth month of pregnancy will purchase large amounts of fragrance-free lotions. After calculating the expected delivery date based on this, Target will immediately send discount coupons (such as baby clothes and diapers) to attract customers to buy.
If they do not implement data mining based on a large amount of user transaction data, Target will not be able to achieve such accurate predictions and pre-emptively occupy the market.
3.2 Association
Association means discover association rules from an item set, which shows tuples of which can help companies to find connection between totally different products and promote the sales.
Wal-Mart now has one of the world's largest data warehouse systems as a national supermarket chain. In the 1980s, this supermarket was in its infancy. In order to be able to understand the vast turnover of customers, Wal-Mart used sales data to analyse the customer's shopping basket association rules. Through data mining and analysis of the previous database, unexpected results came out: "On Friday, two completely unrelated products, beer and diapers, are most frequently in the same shopping basket."
In order to verify this result, the data analysts of Wal-Mart sales staff conducted a lot of investigations and practical verifications, and finally understood the invisible connection between 'diapers and beer'. In the American family at that time, it was usually the wife who looked after the baby at home and will also let the husband buy diapers after work. At the same time, the husband will also buy weekend drinks for himself, which increases the possibility of putting diapers and beer together in the same shopping basket. If you can only buy one of them, your husband may choose a store where you can buy two items at the same time. Wal-Mart discovered that this unique phenomenon began to place diapers and beer in the same area and finally the sales of them are increasing. As two totally unrelated items. If they don’t analyse a large amounts of transaction data with data mining, Wal-Mart will not be able to find this association in the data.
3.3 Clustering
Cluster analysis is also called "homogeneous grouping" or "unsupervised classification", which refers to dividing a group of data into different "clusters" and excerpt similar data in each cluster. Similarity can be measured by distance functions defined by users or experts. Companies can provide personality service for different customers from analyse the clustering of data in the marketing.
A good clustering method should ensure that the similarity of data between different categories are as small as possible, and the similarity of data within classes is as large as possible.
Carrier, an air-conditioning manufacturer based in Farmington, Connecticut, U.S., claims that by using only zip code data, the average revenue per visitor to its upgraded B2C website was from $ 1.47 in a month Raised to $ 3742 and how the achieve this?
When customers log in to the website, they need to fill in their zip code, and then the postcode will be sent to a data mining ASP. The server will then classify the customer's postal code addresses to push different products. For example, if the address belongs to an affluent area, the website will advertise them the air conditioner with a remote control. If the customer's zip code shows an apartment complex, the advertisement will show a window type air conditioner.
By adopting this relatively simple method, the company was able to generate accurate recommendations to customers in seconds. Paul Berman, Carrier's global e-commerce manager, said: "Contrary to the usual idea, custom e-commerce does not require customers to ask 8 or 9 pieces of information when creating a target service. We only need 1 piece of information, which actually proves that it is indeed effect. The success of Carrier is based on accurate gathering of customers by clustering data not only reduces the resource consumption, but also obtains the favour of customers.
4.0 Comparison of software
The following software is a popular data mining software in the current market. We analyse their advantages and disadvantages to show the characteristics of each them.
4.1 Weka (Compare with RapidMiner)
[bookmark: _GoBack]Weka is a free data mining tool. The tool is based on the java version. Its native non-Java version is mainly developed for analysing agricultural data. Weka includes a variety of standard data mining functions, such as data pre-processing, classification, regression, clustering, association rules, and visualization tools. Its technique assumes that the data is in a single file or association, and each data point is labelled with many attributes. Weka is GNU GPL licensed free Java-based open source software available on Linux, Mac OS X and Windows. It includes a collection of machine learning algorithms for data mining. (Joachim, Naudts,2019) The software also provides a Java Appetizer, which can be used in applications and can be connected to a database using CJD. 
WEKA has four interfaces: Explorer, Knowledge Flow, Experimenter, and Simple CLI. Explorer is the main interface and the most commonly used interface. It can obtain the same functions through the component-based Knowledge Flow interface and the command line. As for the Experimenter interface, it allows comparison of the prediction performance of the WEKA learning algorithm on a collection of data sets.
There are some traits of Weka. First of all, it includes a series of visualization tools, data analysis algorithms and modeling techniques, and combines graphical user interface to make it easier to operate than RapidMiner. Because it is based on Java programming language, almost any modern computing platform can run. Finally, it can use Java database to connect to SQL database, and can handle the results returned by database query. However, Weka has two disadvantages, it can only handle small data sets. OutOfMemory errors occur whenever it is larger than a few megabytes. Compared with RapidMiner, Weka is weaker in statistical analysis, but much stronger in machine learning.
4.2 RapidMiner
RapidMiner is a world-leading software tool that integrates data mining, predictive analysis and business intelligence. It was developed and produced by the German company Rapid-1 since 2001. As an open-source data mining software, it provides many extensible data analyses mining algorithms, including text mining, multimedia mining, function design and distribute data mining and so on. Currently it has three versions, which are public versions, enterprise and development editions are for ordinary users, analysts and developers. (Yang zhenyu, Wang Xiaoyue & Bai Rujiang, 2019)
The advantages of RapidMiner is it contains a fully integrated machine learning library WEKA, Provides the most comprehensive data mining solution for data integration, transformation, and modeling methods. Meanwhile, it provides a large number of databases free of charge, including all common databases such as Oracle, IBM DB2, MS SQL Server, MySQL, Ingres, 110 Postgres, Teradata. Supporting data sources in many formats, such as Excel, SPSS, CSV, dbase, Arff, DasyLab, as well as text documents and web pages in ASCII, PDF, HTML and XML formats, time series data, etc. Next, it allows multiple views to be covered on one data source. Ensure effective and transparent data and efficient data processing. it has a powerful and simply user interface design and procession of analysis and a modular system, which makes the analysis process have great flexibility and expansibility. Finally, the modular operation concept lays the design flow of data mining. Meta-operations allow these processes to be optimized automatically, so users do not have to manually adapt to each step and parameter. The disadvantage is that the partition ability from data set to training set and test set is limited. It is most suitable for those who are accustomed to using database files, such as those with academic and business backgrounds due to this software needs the capability to operate files and SQL statements.

4.3 Orange Data Mining Software (Compare with KNIME)
Orange is a component-based data mining and machine learning software suite written in Python. It can be extended to bioinformatics and text mining.  It also includes data analysis, different visualizations, and features from scatter plots, bar graphs, trees, to tree graphs, networks, and heat maps to make the data better.
Orange is a component-based machine learning library that can be used for data mining through visual programming or Python scripts, suitable for beginners and experts, Orange was developed and produced by the artificial intelligence laboratory at the School of Computer and Information Science at the University of Ljubljana, Slovenia, and is open source software certified under the GNU General Public License. 
The controls here are similar concepts to the nodes in KNIME. Each control performs a specific function, but unlike nodes in KNIME, the input/output of the KNIME node is divided into two types (models and data) and can transmit many different signals between orange controls. When the same analysis and mining tasks are completed, the number of controls used in orange can be less than the number of nodes in KNIME. The benefits of Orange are easier to use, but the disadvantage is that the control is weaker than KNIME. 

4.3 KNIME
KNIME (Constance Information Mining) is managed by the University of Constance in Germany. Konstanz) was developed by an excellent team in the field of bioinformatics and informatics and informatics and is licensed by the GPL. The team's leader, Michael Beithold, also applies KNIME to university teaching and research. The team developed 150 new data analysis methods integrated into KNIME. Developed and implemented by industry and academic professionals in more than 60 countries, KNIME was selected as one of the best suppliers of key technology analysis and business intelligence by Gartner Consulting in 2010. KNIME has four versions, KNIME Desktops, KNIME Professionals, KNIME Team Spaces and KNIME. It applies to general users, professionals, small teams, and businesses. 
5.0 Conclusion
Now the network has been rapidly integrated into people’s life and work, enterprises cannot leave the network in the process of operation and management, especially with the development of data mining. Actually,different companies should use data mining indifferent ways. For small companies should focus on market and customers development with low cost, so primary data mining software such as Excel is fit in them or build their own intelligent information management system with the help of cloud technology. Medium companies should set up data mining thought and provide a variety of forms of online services to accumulate customer data likes Carriers. Large companies are easier to collect information about commodity sales, customer information and employ senior managers, analysts, advertisers to access data.
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