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Personalization in Data Mining

Problem Description
Personalized web pages are sites that present the user with only the news and advertisements of interest. Creating such websites is challenging because it is very difficult, in data mining, to scrutinize the news and advertisements by keyword and present personalized information to the user. Users’ interests are generally obtained by asking questions about their preferences and by analyzing past browsing behaviors. The aim of this project is to build a database decision support system that allows classifying the news/advertisements on certain categories and then, depending on users’ requests, presents the corresponding information. In fact, this system solves only part of the problem described above. 

Database Design

We present the main entity types of this database. For each entity type, we provide some of the corresponding attributes. Use this information in order to: (a) Build an Enhanced E-R diagram; (b) Transform the Enhanced E-R diagram to a relational database. Identify the primary key(s) and the foreign key(s) for each relation. Draw the relational integrality constraints; (c) For each of the relations created, indicate its normal form. If the relation is not in the 3NF, decompose it into 3NF relations.

1. Advertisement: The main attributes are name, description, category, targeted age group, targeted gender, etc. 

2. Category: The main attributes are name, description, etc.

3. News: The main attributes are name, category, date, description, keywords, etc.

4. User: The main attributes are identification number, login name, password, name, address, gender, age, profession, hobbies, personal preferences, etc.

5. Website: The main attributes are address, category, description, keywords, etc.

Note that the database keeps track of user behavior: the number of times a user read the news of a particular category, the number of times a user visited a particular website, the number of times a user accessed advertisements of a particular category, etc.    

Access Application Development
The following are some of the queries, forms, and reports one can create in order to increase the functionality of the database:

Queries:
1. The following queries help to identify users who have particular preferences and/or particular characteristics:

a. Create a query that prompts for the users’ gender and lists the names of the users of the particular gender.

b. Create a query that prompts for the users’ age and returns the names of the users who are up to five years older or five years younger than the selected age.

c. Create a query that prompts for the users’ age and gender and returns the name of the users who are of the selected gender and age.

d. Create a query that prompts for the name of a hobby and returns the name of the users who have that hobby.

e. Create a query that prompts for the name of a profession and returns the name of the users who are specialized in the selected profession.

2. Create a query that prompts for the name of a news category and returns a list of the news in the selected category.

3. Create a query that prompts for the name of an advertisement category and returns a list of the advertisements in the selected category.

4. Create a query that prompts for a keyword and lists the name of the news that contains the selected keyword.

5. Create a query that prompts for a date and returns a list of news published on the selected date.

6. Create a query that presents for each news category a count of the users who are interested in that category. 

7. Create a query that presents for each news category a count of the news stored in the database in the particular category.

8. Create a query that presents for each advertisement category a count of the users who are interested in that category. 
Forms:
1. Create a user sign-in form together with a registration form for new users.

2. Create the following data entry forms that are used for database administrative functions: news, users, advertisements, news/advertisement categories, etc. These forms allow the user to add, update, and delete information about news, users, advertisments, news/advertisement categories, etc.

3. Create a form that allows the user to browse through the information kept in the database about each user. Create a list box that presents a list of the users’ preferences. Create a subform that presents a list of the news that satisfies the preferences of the selected user. Create another subform that presents the advertisments that target the age group and gender of the selected user.

4. Create a search form. The form has a number of command buttons. When the user clicks-on a particular command button, a query runs. These queries search the database for the following: news of a particular category, advertisements of a particular category, users of a particular age group, etc.

5. Create a form that allows the user to choose a particular news category. Create a subform that lists the names of the users who are interested in this particular news category. Create a subform that lists the headlines of the most recent news (the news published in the last month) of this particular category.

6. Create a form that allows the user to choose a particular advertisement category. Create a subform that lists the names of the users who are interested in this particular news category. Create another subform that presents the most recent advertisements of this category.

Design a logo for this database. Insert this logo in the forms created above. Have the background color of the forms light green and the border color for the titles yellow. Include the following in the forms created: record navigation command buttons, record operations command buttons, and form operations command buttons as needed. 

Reports
1. Create a summary report with information about the users of this database. The report should include users’ name, login name, address, gender, etc.

2. This summary report should include the following statistics that are of interest for the company: total number of users, total number of female users, total number of male users, total number of teenage users, total number of adult users, total number of users who browse each news category, total number of users who browse each advertisement category, etc.

3. Report the latest news that has been the most popular among the users.

4. Report the latest advertisements that have been the most popular among the users of a particular age group and gender. The following is a way to create age groups for this database: users up to 10 years old, 10-14 years old, 14-19 years old, etc. The report should present the most popular advertisements for each age group and gender.

5. List the name of the most popular news category for each month during the last year. Also, list the name of the most popular advertisement for each month during the last year.                

Visual Basic.NET Application Development

This database application can be used by the users, managers, the database administrator, etc. In the following figure we present a tentative layout of the system. 

In the welcome screen, the user can choose one of the four options presented. We give details about the forms or set of forms to be included in each option; however you are encouraged to add other forms you find relevant. We suggest that the queries, forms, and reports already created in the Access Application Development section be included in here.

Users: This part of the database is used by (a) managers who are interested to learn about the users of this system and (b) users who want to update their personal information. Users need to have a login name and password to perform the update.  


Statistics, Graphs & Data Analysis: Managers often visit this part of the database to identify trends in: (a) the total number of users, (b) the total number of users of a particular age group and gender; etc. 
News & Advertisements: Users and managers visit this part of the database. Users are interested to read the latest news and advertisements. Users should use their login name and password. This would enable creating a personalized site for each user.
Update: The update form requires an administrator login name and password. This form allows the user to add/delete/update the information kept in this database about users, news, advertisements, etc.

Web Extension
A user may access this database from personal computers at home or in the office. The user could be a database user, a manager, the database administrator, etc. The user should have a login name and a password to be able to access the system. Another reason for using a login name and password is to enable creating personalized websites. The managers use the system to identify the following: (a) news and advertisement categories that are popular among users of a particular age group and gender; (b) trends on the total number of users; (c) trends on the total number of male/female users; etc. The database administrator can have access to the update forms. Users are allowed to update their personal information.

Develop an ASP.NET web application that will enable the users to access the database and perform the activities described above. Your application will have forms similar to the ones described in the VB.NET Application section.
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