Web for Data Mining Applications

Bing Liu, Yiming Ma and Ching Kian Wong

School of Computing

National University of Singapore

3 Science Drive 2, Singapore 117543

{liub, maym, wongck}@comp.nus.edu.sg

Abstract

The Web not only contains a h uge amount o f information, but also provides a powerful infrastructure for communication and information sharing. While mining for valuable information or resources from the Web is an active research area, in this paper, we focus on discussing the use of the Web for d ata mining applications. In particular, we show that the Web can be used to facilitate delivering and interpreting a set of discovered rules.

1. Introduction

It is well kno wn that the Web provides an excellent source of infor mation for data mining. We c an mine the content o f the Web to discover useful infor mation or resources, or mine user access patterns for e - co mmerce applications. T he Web also provides a po werful infrastructure for co mmunication and infor matio n sharing. In this positio n paper, we argu e that data mining can make use of the Web for mining as well as for analyzing the mining results.

We envision that in the near future many data mining applications will use the follo wing framework. A comprehensive database is first mined. All the discove red patterns are stored in a DBMS. A Web interface is then emplo yed to enable users to view and to analyze the patterns based o n their needs and access rights. Different users can also share their opinions and views about the patterns. As an example, we wi ll describe a Web - based system called DS - WEB that helps users to bro wse and to understand a set of association rules.

2. Analyzing the Discovered Rules

Analyzing and interpreting the discovered rules to gain a good understanding of the do main is an impo rtant phase of data mining. It usuallyrequires the user to browse a large number of rules. T ypical techniques that assist the user in the process include templates [2],

expectations [3, 7], and summarization [4, 5].

Analyzing a set of association rules to find those interesting ones is a ver ydifficult task [2, 7]. T he main reason is that there are often too manyrules. T o overco me this problem, [4] proposes a novel method to summarize the co mplete set of rules to onlya subset o f essential relationships. T he rules in this subset are called direction - setting rules (DS rules).

DS rules give the basic structure of the do main. Non -

DS rules are not surprising if we alread y kno w the DS rules. Ho wever, this, b y no means, says that non - DS rules are not interestin g. Non - DS rules can provide further details about the do main. We propose to use DS rules to organize the discovered rules into a hierarchical structure to facilitate bro wsing. We then emp lo ythe Web to organize and publish the DS r ules and non - DS rules.

3 . The Web

In recent years, the Web has become the single mo st important medium for co mmunication and infor matio n sharing. T he Web owes its p opularityto its accessibility and its intuitive interface. If we can deliver rules for analysis via the Web, we ca n inherit these ad vantages:

1) Contents published o n the Web can be accessed fro m anyco mp uter in the world. This eliminates the need for a distant partyto re - execute the mining system in order to gain access to the same rules.

2) T he Web offers a familiar in terface environment to browse the disco vered rules. T his vastly reduces an y learning cur ve that might other wise be required if a conventional inter face is used.

Rules can be easily published as Web pages. Our proposed hierarchical structure can be impleme nted b y utilizing hypertext links to simulate the next level o f rules. Users can start fro m the top level DS rules and then interactivelydrill do wn to access the non - DS rules. T his aids the rule analysis and interpretation process.

Besides offering a Web interface for easybro wsing of the rules, the Web also provides a basic infrastr ucture for co - operative wor k to be performed through its interconnected network. User s can individuallybro wse, evaluate and co mprehend the rules while bro wsing the

Web pages, and at the same time choose to share whatever co mments, insights or ideas about the rules with others. T his creates a virtual multi - user workspace.

It is both logical and realistic to have multiple users to analyze the rules because

(1) many users maybe int erested in the same set of rules

(each may be interested in a different subset), and

(2) by co mbining the expertise o f different users, we can eliminate any bias a single user might have to wards certain do main kno wledge.

4. The DS - WEB System

T he DS - WEB sys tem uses the Web - based client/server architecture. It basicallyco nsists o f a set of dynamically generated Web pages that describes the discovered rules. T hese pages can be mo unted, through a

Web server, onto either the Internet or a corporate intranet to enable sharing and collab oration between users. DS -

WEB´s server - client architecture is given in Figure 1.

(Figure 1. High - level view of DS - WEB)

T here are two server s in the diagram:

1) Application Ser ver: Responsible for organizing the mining results and the user information:

· User infor mation: Different users have different access rights to the mining results. On the ser ver,

we define task groups, and store themin a user infor mation database.

· DS rules and no n - DS rules: Based on the task group s, the ser ver further filters the r ules, and sets up task group folders (a virtual folder to dynamically provide the relevant DS and non - DS rules to different task groups).

· User feedback infor matio n: A user in a task group can write his/her co mments o n ru les and also rate rules. T hese are kept in a d atabase. T he rating infor mation is used in collaborative filtering.

2) WEB server: Responsible for presenting the mining results to different gro ups of users.

Details on the DS - WEB system can be fo und in [6].

5. Conclusion

This paper shows that we can exploit the Web infrastructure to create a virtual workspace where multiple users can co - operatively work towards analyzing and understanding the discovered rules. This contributes significantly towards the final comprehension of the underlying application domain. T he DS - WEB system has been used in a number of applications. We are still enhancing the system to suit our users´ needs. Our initial application experiences sho w that DS - WEB is much more po wer ful than a c onventional system. We envision that not onlywill the Web be the primar y channel for kno wled ge deliver yin the near future but much o f the data mining process will also shift to wards a distributed multi - participant environment.

References

[1] R. Agrawal, and R. Srikant. ^Fast algorithms for mining association r ules.~ VLDB - 94 , 1994.

[2] M. Klemetinen, H. Mannila, P. Ronkainen, H.

T oivonen, and A. Verkamo , ^Finding interesting rules fro mlar ge sets of discovered association rules.~

CIKM - 1994 , 1994.

[3] B. Liu, and W. Hsu. ^Post - analysis o f learned r ules.~

AAAI - 96 , 1996.

[4] B. Liu, W. Hsu and Y. Ma. ^Pruning and

Summarizing the Discovered Associatio ns.~ KDD -

99 , 1999

[5] B. Liu, M. Hu, and W. Hsu, "Multi - level organizatio n and summarization of the discover ed rules," KDD - 2000 , Aug, 2000, Boston, USA.

[6] Y. Ma, C - K. Wong, and B. Liu. "Effective bro wsing of the discovered association rules using the Web."

ACM SIG - KDD - 2000 Workshop on Post - Processing in Machine Learning and Data Mining , 2000.

[7] A. Silberscha tz, and A. T uzhilin. ^On subjective measure of interestingness in kno wled ge discover y~

KDD - 95 , 1995.