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[bookmark: _Hlk26292058]Executive Summary
This report describes the functions of three data mining tools, namely, Prediction, association, and clustering. Besides, it describes their functions and their role in the financial market and proves the rationality of data mining itself in financial markets. This report also lists the shortcomings and shortcomings of open source software and proprietary software and compares the differences between the two software for the reader to understand the difference between open-source software and proprietary software and choose according to their own needs.
1.0Introduction
In today's commercial market era, more and more people are beginning to focus on big data topics in the commercial market. With the popularity of the Internet, a large amount of data is beginning to appear and transmitted on the Internet, and there are also many data mining software responsible for integrating data. These data mining software will make data more valuable and easier by integrating data on the market. Therefore, the purpose of this report is to justify the use of data mining software to interpret data patterns in finance.
Data mining software integrates data for individuals or the company provides useful information and predicts the future trend of a transaction. This allows individuals and organizations to use this information to increase revenue, reduce costs, control risk, and more.[1]

2.0Main Finding
2.1Definition of data mining
Data mining is a process of identifying data patterns and establishing data connections by organizing and classifying large numbers of data sets, and solving problems by analyzing data.[1]
2.2The main data mining approaches
[bookmark: _Hlk26198551]2.2.1Prediction
Prediction is a process of data analysis used to find output values. It has a training data set package containing input and corresponding data output values. The data model is derived by algorithm and training data set package. When the new data is given, the data model can find the corresponding output value.[9]
Example:
Free people uses the prediction function in the data mining tool to predict the customer's market preferences according to the clothing sales and after-sales situation, and uses the analysis of a large number of customer data records to predict the customer's preferences to design clothes with more selling points in the next quarter and provide customers with appropriate product recommendations and promotions.[10]
[bookmark: _Hlk25875382]2.2.2Association
Association is a technology that can be used to mine the potential relationship between data and can detect and find the dependency without obvious association, connection or association with data items, to find out the most frequent hidden patterns in data sets. [3] [4]
Example: 
1. Arby's uses the association function in the data mining tool to find the most appropriate way and target for their advertising. The association can help Arby's find the correlation between the advertising way and the number of customers to ensure that each product's advertising can be placed in the most appropriate advertising channel to maximize the number of customers.
2. Mercy's uses association function in data mining tools to analyze market big data, and finds that people who share "jacket" microblog often use two keywords: "Michael Kors" and "Louis Vuitton". The findings help Mercy's identify jacket brands that should offer discounts to attract customers.[10]
[bookmark: _Hlk25875346]2.2.3Clusterling
Clustering is a technology that has existed for a long time in the process of data mining. It can gather similar data according to the similarity between data, help users of data mining tools to understand the things in the database and extract valuable information. [4] The clustering function of data mining tools can generate their class labels for different data according to their characteristics, and then classify the data according to the class labels. Different data are classified and grouped according to the principle of maximizing similarity within a class. [3]
Example:
1. Capital One uses the clustering function of data mining tools to classify and label customers with various consumption habits and provide corresponding offers and customer products to customers with different consumption habits in different optimal time to improve the conversion rate of offers.
2. Pandora uses the clustering function in the data mining tool to analyze the listening habits and preferences of a large number of users, as well as the location and equipment where customers listen to music, as well as the gender and age of customers, so as to label different customer groups to provide different types of customers with music catalogs suitable for their music tastes.[10]


[bookmark: _Hlk26388101]2.2.4Comparison of software

Open-source software
Open-source software is a kind of software that can let customers use it for free and change the original design according to the needs of customers. This kind of software can be updated by developers around the world and will be improved over time. In this process, the form of software may be completely changed.[5]
[bookmark: _Hlk26199366]Advantage
1. Open-source software is provided free of charge.            
2. Solve the problem of software repair by experts who distribute relevant codes            3. OSS can reduce marketing cost and logistics cost            
4. In the modular system of open-source software, interfaces can be updated and new tools can be added            
5. The key enabler of cloud computing is the use of open-source software            6. Open-source software is not under commercial pressure.[6]
Disadvantages
1. OSS plans are not all successful, such as sourc exchange and eazel
2. The core programmers gave up the software and chose a higher salary organization, which resulted in software failure
3. Open-source software performs poorly in end-user documentation
4. Compared with proprietary software, customer support for open source software is not timely.[6]
Proprietary Software
Proprietary software prohibits anyone from sharing, researching, modifying, and granting permission to use the software only under certain conditions. Users cannot purchase proprietary software and can only purchase the right to use proprietary software.[7]
Advantage
1. Proprietary software will be packaged and distributed in a fully modular format
[bookmark: _Hlk26200909]2. Proprietary software will provide stable system support to fix software failures
3. Proprietary software will effectively prevent viruses, programming errors and other suspicious threats.
4. Proprietary software is easier for users to use and install [6]
Disadvantge
1. Most proprietary software is more expensive
2. Proprietary software does not allow user-defined modifications, limiting the functional development of proprietary software
[bookmark: _Hlk26200946]3. Core developers are bankrupt, proprietary software will lack updates and support
4. Proprietary software does not allow users to describe and share software [6]
[bookmark: _Hlk26384956]Comparison between open-source software and proprietary software
In terms of cost, open-source software is free. This is a cost advantage of open-source software compared to proprietary software, but it costs money if open-source software needs to be developed by developers. The development of proprietary software can reduce the total cost or part of the development cost of a project that needs to be developed.
Open-source software does not have a fixed vendor, and open-source software code can be edited and used by everyone. Users and software developers have free access to code and plug-ins, as well as outsourcing project development to independent developers. The use of proprietary software depends on the particular partner network and software company.
In terms of software support, users need to rely on the open-source software community to get support in the process of using open source software, and the difficulty of obtaining support depends on the size of the community and the professionalism of the developers. And proprietary software can provide stable, effective and timely software support.
In terms of security, open-source software is not developed in a controlled environment, and its source code may be used by hackers, so the security of open-source software is generally considered to be less secure than proprietary software. However, open-source software can rely on developers in the open-source software community to detect security vulnerabilities, and software developers can quickly provide solutions, so open-source software is considered to be more secure than proprietary software in some cases.

Weka

WEKA is a popular open-source software. During the pre-processing, users can use WAKA to easily process and analyze data. [image: ]Figure 1
[image: ]Figure 2
From the preprocessing in the two pictures above, the blue part represents the number of days suitable for going out and playing under these conditions, and the red part represents the number of days not suitable for going out and playing under these conditions.
From Figure 2, we can see that the ratio of the number of days that are suitable for going out and not playing out under various weather conditions helps the user to analyze the relevance of going out to play and the weather. 
[image: ]
In WEKA's classify function, the treemap function can classify various data according to weather conditions and finally determine whether the number of days suitable for going out and playing activities under specific weather conditions can intuitively make users understand various unsuitable Proportion of days for reasons for going out to play. 
[image: ]
In the Association function of WEKA, the links between various data and text will be quickly found and rules established between them. This will allow users to intuitively understand the conditions and rules of data generation results.
Advantage
[bookmark: _Hlk26200970]1. Data errors in the file will be indicated in WEKA, so users will easily find data errors in the file.
[image: ]
[bookmark: _Hlk26200981]2. The three major functions of WEKA can quickly help users process data, with high processing efficiency and extended access to data
3. WEKA processes text efficiently
4. WEKA can let users understand the situation in the database
Disadvantage
1. WEKA cannot have conditional expressions like EXCEL for automatic calculation by manipulating data or text
2. In data mining software, WEKA is more difficult to use than EXCEL

Spreadsheet software [Excel]
The spreadsheet software is a spreadsheet program that stores, organizes, and analyzes data in tabular form. It can create multiple interactive worksheets that interact with each other to represent data in numbers, text, graphics, and more.[7]
Advantage
1. Spreadsheets have conditional expressions that automate calculations by manipulating text and numbers in cells.
2. Spreadsheets are the easiest data mining tool to use in most cases.[7]
Disadvantage
1. Spreadsheet software has difficulty identifying data errors in tables
2. Spreadsheet software has restrictions on a limited number of records
3. Spreadsheet software is less efficient at processing large amounts of text
4. Spreadsheet software cannot handle large amounts of data and extended access data
5. Spreadsheet software cannot create reports that let users know about the database [7]
Comparison between Weka and Excel
Compared with Excel, Weka seems to have more advantages in data processing. The main advantage of Weka is that it can efficiently process a large number of data and text data, and connect these data to find the potential rules of data existence, and effectively classify these data so that these data can be presented to users in the form of information, while excel requires users to spend time and After a series of complex operations, we can make these data get the most basic information. Excel is a spreadsheet application that has limited data mining application. The advantage of Excel compared with Weka is that excel can automatically calculate the sum, average, maximum, minimum and other data of numbers by its own or user-defined conditional expressions. Besides, excel is usually easier to use, which is also one of the advantages of Excel.[7]


3.0 Conclusion
In real life, there are many data need to be collected and analyzed by company managers and decision-makers. However, in the face of such a large data market, it is very difficult and wastes a lot of time to rely on manually sorting these data into valuable data. This will not help the company to make rapid decisions and will reduce the company's operational efficiency. And miss the timeliness of the value of data information.
However, data mining tools have the function of collecting and collating a large amount of data into valuable information, so the use of data mining software is very important for the development and decision-making of a company. Data mining software has important significance in business and markets.
For small companies, data mining tools can understand market trends by studying market data, changing business models and product marketing strategies at any time to adapt to changes in large markets
For medium-sized companies, data mining tools can understand customer behaviors and preferences by studying customer data, and effectively market more suitable products to customers to increase company operating income
For large companies, data mining companies can study corporate performance data to determine the company's profit and loss in various fields and then make efficient decisions such as adjusting funds and personnel allocation.
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Best rules found:

1. outlookeovercast 4 ==> play=yes 4  <conf:(1)> Lift:(1.56) lev:(0.1) [1] conv:(1.43)
2. temperature=cool 4 ==> humidity=normal 4  <conf:(1)> lift:(2) lev:(0.14) [2] conv:(2)

3. humidity=normal windy=FALSE 4 => play=yes 4  <conf:(1)> 1ifc:(L.56) lev:(0.1) [1] conv:(L.43)
4. outlookssunny play=no 3
5. outlook=sunny humidity=high 3
6. outlookerainy play=yes 3
7. outlookerainy windy=FALSE 3 ==> play=yes 3  <conf:(1)> Lift:(1.56) lev:(0.08) (1]
8. temperature=cool play=yes 3 ==> humidity=normal 3  <conf:(1)> lift:(2) lev:(0.11)
5. outlook=sunny temperatureshot 2 => humidity=high 2  <conf:(1)> 1ift:(2) lev:
10. temperatureshot play=no 2 1)> 1ifc:(2.9) 1ev:(0.08) (1] conv:(1.29)
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