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In recent year, marketing has adopted data mining as the primary data analysis method. Data mining originates from multiple disciplines, it is of great help in the formulation of sales plans and corporate management. It can be used to improve marketing profits, reduce costs, increase customer loyalty, enhance competitiveness and more. Moreover, With the development of times and technology, the number of data mining software is growing. This article will explain how to use data mining for data patterns in marketing and compare the advantages and disadvantages of various data mining software.

1. The main approaches of data mining and its application in marketing
According to Investopedia (2019), data mining is a process used by companies to turn raw data into useful information. By using data mining software to find data patterns in broad spectrum of data, businesses can learn more about their customers and use more targeted marketing methods to reduce costs and maximize benefits. Accordingly, marketing strategy decisions require data mining. In order to understand the market situation and carry out targeted activities, businesses need to calculate data through data mining software. There are three main approaches in data mining: prediction, association and clustering. These methods complement each other and provide information to each other.

Prediction in data mining is best characterized by identifying regular prediction events based on certain specific relevant data information. Most prediction techniques are based on simple statistics models, nonlinear statistics, neural networks and more. Depending on the different possible outcomes of future events, the form of contract transactions, contract expiration dates, and payment structure will different. The simplest prediction is to predict whether it will rain based on the current humidity. Make prediction from the relationship between what businesses know and what businesses need to predict. For example, marketing managers use prediction in data mining to predict how much a particular customer will spend in the next quarter based on past spending by him in order to plan the next sales strategy. For illustration, when a prediction market is analyzed for ‘where will Amazon locate its next headquarters?’ different outcomes will be chosen by market participants, such as Austin, Phoenix, or Chicago. If the predicted outcome actually occurs, they will be paid or no paid if it does not occur. Thus, for a contract paying $10 if a specific outcome occurs, and if the current market price of Austin is $9, then the market believes that the probability for Austin becoming the city for Amazon’s next headquarters is 90%. The price of the prediction market reflects the market’s expected probability of the outcome occurring. Watching the market prices change over time hence shows us how the probability estimates of the market participants on a certain outcome also change (Beneš, N. 2017).

[bookmark: _Hlk26290547][bookmark: _Hlk26456928]Compared with other data mining functions, association is more relevance to transaction. Association rules are most commonly used in specific product portfolio and market segments, which discover the likelihood of items contributing in a collection. As a proof, grocery stores find that customers who buy cigarettes often buy potato chips at the same time, and using association analysis may also find that 80% of customers who buy beer also buy potato chips. This analysis is also called market-basket analysis. This is great useful for online sales, offline sales and promotions. Therefore, it will be a unique advantage that marketing managers use association analysis to know the simultaneous project relationships, so as to carry out reasonable store layout, website design, product promotion plan. For example, one Midwest grocery chain used the data mining capacity of Oracle software to analyze local buying patterns. They found that male customers bought diapers on Thursdays and Saturdays, while also tending to buy beer. Further analysis shows that customers usually do their weekly grocery shopping on Saturdays and buy some necessities on Thursdays. With the above analysis, retailers can increase revenue by moving the beer display closer to the diaper display and selling beer and diapers at full price on Thursdays (Ocepek, M. 2016).

Clustering is different from classification. Classification is to group the data into defined categories, but the data is divided into multiple undefined groups by the clustering model. At the same time, the similarity between groups is low and the members within the clustering group have high similarity. Clustering is useful for browsing large amounts of cluttered data. It can pre-process the data, divide it into undefined natural grouping clusters, and then search for groups based on features in the database. The features include gender, age, marital status and more. Businesses use clustering when they manage data, image segmentation, grouping web pages, market segmentation and information retrieval. Take retail companies for example, data clusters can help them understand customer spending behaviors and send their product information to the right target (women, father, car owner and more), and clusters can intuitively predict how different customer groups will respond to market quotes, and then make new sales plans based on findings. Many supermarkets offer membership cards to customers for this purpose. These membership cards can track what customers have purchased, what customers buy most often, so supermarkets can offer customers coupons based on the product, or make price adjustments. Through different combinations of variables, different customer clusters are generated, and different sales techniques (up-selling or cross-selling) are used to further generate potential profit from this cluster. For instance, suppose you want to segment your customer data before performing further analysis. You could analyze the metrics generated for the data by the clustering algorithm. Figure 1 shows clustering details displayed in Oracle Data Miner. The details describe the yrs_residence attribute in cluster 3. It shows that 20% of customers have been in their current residence for 2 years, almost 25% have been in their current residence for 3 years, and so on (Docs.oracle.com. 2019). 
Figure 1 Cluster Information for the Build Data
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Data mining software not only is important for marketing, but also has many applications. Segment the target market and accurately determine the customer. Using data mining software can help companies accurately target customers. For example, a tobacco company has formed a segmentation of the cigarette market due to the diversity of types and needs of tobacco customers. Even if a market segmentation strategy is introduced, it is difficult for commercial enterprises to satisfy all customers' demand for such products. Implementing target marketing has become an inevitable choice for modern business development strategies. 

Reduce marketing costs and innovative marketing models. Using data mining software, the companies can accurately identify changes in the market, accurately determine market demand, and thus use more cost-effective marketing methods to reduce costs. In the absence of understanding the market, the pursuit of market sales, can only use a lot of manpower and material resources to repeat a single marketing campaign, so that marketing costs have increased significantly. Using data mining software, they can more accurately grasp the changes in the market sales area, understand the market demand, and more effectively do a good job in marketing services.

Grasp the needs of the terminal, provide personalized services, and enhance core competitiveness. Using data mining software, the companies can more accurately predict market demand, establish a customer personal database, and analyze the consumption habits and consumption dynamics of consumers in various business circles. They can recommend products according to the customer’s demand form, carry out targeted one-to-one service, and continuously improve according to customer's opinions and suggestions, so that the products and services provided can meet the requirements of customers, and then increase customers. Service satisfaction, further strengthen customer loyalty to the company and products, and enhance core competitiveness.


2. Comparison of different data mining software

Currently, a number of data mining software has been available for people to choose from, such as: Excel, WEKA and Sisense. For a data mining software to stand out, it must include spacific algorithms, artificial intelligence, machine and database statistics. In order to compare their advantages and disadvantages, take WEKA and Sisense as examples.

Excel
Excel has been widely used for a long time and has become an indispensable tool for employees to make financial statements and organize information. First, it has many function-based data processing function, it includes AutoSum, Average, Max and more. It reduces business user’s workload and makes data clearer and more intuitive. Second, Excel can make a variety of statistical charts, by categorizing the data, it is convenient for business users to use it for presentations. Third, Excel’s file format is CSV, it can be inserted into various software such as PPT, Word, WEKA, which is not only convenient for extracting information but also convenient for transmission. Last but not least, Excel is accessed by smartphone, laptop or table. Business employees can use the software from any device at any time, which is very friendly to some leaders who often go on business.

Compared to WEKA, Excel is easier to use, but it is not so powerful in data mining. It has difficulty performing advanced calculations, such as predicting data. Next, Excel lacks accuracy. If an employee makes a mistake when entering data, the result will be completely different. Meanwhile, it rounds a large amount of data when calculating, which will cause the final result to be inaccurate. Finally, Excel is not suitable for the analysis of a large data file, especially all the data is in one file, not only the software will run slowly but when you modify one of the cells, a large amount of data needs to be modified, which is tantamount to putting pressure on employees under high-intensity work.

WEKA
One main advantage of WEKA is that it is a free, non-commercial machine learning and data mining open source software. There are four applications in WEKA: Explorer, Experimenter, Knowledge Flow and Simple CLI, and the main approaches of pre-process, classify, cluster and association are all included in WEKA. Another benefit of WEKA is that it can convert Excel’s CSV format into ARFF format, which is convenient for the company, and the data tables organized by employees can be easily import into WEKA. 

Nonetheless, the information and data in market are constantly changing, and a huge disadvantage of WEKA is that users cannot modify the information directly in the software interface, users must modify the imported source files. This increase the workload and causes a wide range of trouble. Moreover, when users open files, many symbols in the files are not allowed and need to be modified one by one, which is troublesome, such as French names and quotes. It is best for a user to combine Excel and WEKA.
 
Sisense
Sisense offers on-premise and cloud-based options, most of these two methods are performed through the Web interface which is provides users with great convenience. Compare to WEKA, the dashboards design of Sisense is concise and clear, it is practical and easy for people without many professional skills and computer practices. What’s more, Sisense is more suitable for processing big data. Sisense uses the database approach of columnar which makes it easier to extract information from a large amount of data.

Though Sisense has received a myriad of positive reviews, some of its features still need to be improved. First of all, although Sisense’s Elasticube™ can extract information quickly, it is difficult for ordinary users without professional knowledge to create one. Thus, users who want to use Sisense well need some training. Second, Sisense has too many features that business users do not know how to adopt.

[bookmark: _GoBack]In today’s information era, data mining is critical to marketing. It can analyze the market and obtain industry sales characteristics, analyze new product related features, pricing, target customers, competitors, and grasp market dynamics. Decision makers can reasonably position market demand and adjust marketing plans based on data mining information. Businesses can solve a wide range of work with data mining, from understanding customer interests to making sales strategies. As data mining is becoming well-known, and data mining software is more and more used by marketing, it is necessary to know as much data mining related knowledge as possible.
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