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Abstract

Web personalization can be defined as the
process of customizing the content and structure of a
Web site to the specific and individual needs of each
user taking advantages of the user’s navigational
behavior. Recommender System applies knowledge
of discovery technique to the problem of making
personalized recommendation for information,
products or services. The content-based filtering
approach recommends the contents that the user
likes in the past. Content-Based filter recommends
items based solely on a profile built up by analyzing
the content of items that a user has rated. The
collaborative filtering approach recommends the
contents that are liked by other users with similar
interests. In this paper, an effective frame-work for
combining content and collaborative filtering is
used to predict news articles of interest for user. The
proposed system is developed using the feature of
web personalization to improve the recommend-

dation process of the system.

1. Introduction

Recommender systems form a specific type of
information filtering system techniques that attempt
to recommend information items (music, books,
news, images, web pages, etc) that are likely to be of
interest to the user. A recommender system can be
explained in term of the ways in which the item is
similar to items the user has rated before [4].
Typically, a recommender system compares a user
profile to some reference characteristics, and seeks
to predict the ‘rating’ that a user would give to an
item they had not yet considered. These
characteristics may be from the information item (
the content-based approach) or the user’s social
environment (the collaborative filtering approach).

Collaborative filtering is the technique of using
peer opinions to predict the interest of others. User
indicate their opinions in the form of ratings on
various pieces of information, and the collaborative
filter correlates the ratings with those of other users
to determine how to make future predictions for the
rater. The collaborative filter shares the ratings with
other users so they can use them in making their
own predictions. However, collaborative filtering
cannot provide a prediction for an item when it first

appears since there is no user rating on which to
base the predictions. When CF system first begins
every user suffers from the early rater problem or
new user problem for every item [5].

Content-based filter recommends items based
solely on a profile built up by analyzing the content
of items that a user has rated. A content-based filter
analyzes items rated by an individual user and uses
the content of the items as well as the provided
rating to build a profile to compare to other non-
rated items to recommend additional items of
interest. However, content-based filters provide
recommendations merely based on user profiles
.Therefore, user have no chance of exploring news
items that are not similar to those items include in
their profiles [1].

The advantages of the system, collaborative
filtering systems can be enhanced by adding
contend-based filters. By using a combination of
content-based and collaborative filters we can
realize the benefits of content-based filters which
include early predictions that cover all items and
users, while gaining the benefits accurate
collaborative filtering predictions as the number of
users and rating increases [3].

In this paper, Related works are discussed in
section 2. Web personalization system is explained
in section 3. Content-based filtering system and
Collaborative filtering system are explained in
section 3. Proposed system design is explained in
section 4. Implementation of the system is presented
in section 5. Finally we conclude this system in
section 6.

2. Related Works

The recommendation system is often associated
with content-based and collaborative filtering
systems. System recommendation based on the
opinions of like-minded users by collaborative filter
and show preference news based on content-based
filter. The main advantages of the content-based
filtering which include early predictions that cover
all items and users, collaborative filtering is capable
of accurately recommendation.

CF approaches are often classified as memory-
based or model-based. Memory-based use user
rating data to compute similarity between users or
items. This is used for making recommendations.
Based on the rating of similar users or items,
recommendation for test user can be generated. The
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advantages of memory-based approach are the
explainability of the result which is an important
aspect recommendation system. New data can be
added easily and incrementally. In model-based
approach, training dates are used to generate a
model and to make predictions for real data.

3. Web Personalization System

Web personalization is defined as any action that
adapts the information or services provided by a
Web Site to the need of a particular user or a set of
users, taking advantage of the knowledge gained
from the user’s navigational behavior and individual
interests, in combination with the content and
structure of the Web site. The objective of Web
personalization system is to “provide user with the
information they want or need, without expecting
from them to ask for if explicitly”.

3.1. Content-Based Filtering

Our content-based filtering algorithms match
article keywords to keywords in the user profile. We
first briefly describe the format of the user’s profile
required for the calculation of the content-based
prediction, then give detail on keyword generation
and lastly describe our matching function.

Each user profile is divided into sections, such
as “Business” or “Sport”. User can explicitly
indicate preference for articles in these section by
making the checkboxes for each particular section.
In addition, user can specify explicit keywords for
each section. Explicit keywords enable the content-
based filter to use direct learning in predicting
article interest. Direct learning provides predictable
behavior for the user and is often precise in defining
user interest.

To generate keywords, for each article we
remove stop words and then perform word steaming.
Keywords are selected based on a frequency count
of words. To compute the degree of match between
the article keywords and the keywords in the user’s
profile, we use the Overlap Coefficient given in the
following formula:
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Where D is a set of keywords extracted from the
article and Q is the set of keywords in the user’s
profile. The coefficient, M is not influenced by the
size of D and Q, which is desirable as the number of
article keyword could be much larger than or
smaller then the keywords in the user’s explicit
keywords list.

3.2. Collaborative Filtering

Collaborative filtering recommendation is the
most successful recommendation technique to date.
The goal of a collaborative filtering algorithm is to
suggest new items or to predict the utility of a
certain item for a particular user based on the user’s
previous linked and the opinions of other liked-
minded  users.  This  approach  computes
recommendations by identifying the user with
similar preference and then their items/content
ratings are used to propose item/content to one
another.

In our system, we used memory-based
collaborative recommendation. This algorithm is the
most  popular prediction technique in CF
application. Memory-based algorithms have the
advantages of being able to rapidly incorporate the
most up-to-date information and relative accurate
prediction. The Pearson Correlation Coefficient is
widely and successfully used as a similarity measure
between users. The new user has an average rated
for news he/she has rated. Then the predicted rating
of the new user over other products could be
calculated by adding weighted sum of other user
rating. The weight could be determined by the
similarity between active user and other users [2, 6].

According to Pearson Correlation Coefficient
stepl can be provide that computing similarity
between users as shown in equationl. After, step2
can also proved that calculating the predicted rating
of active user for item i as shown in equation2
Stepl: Using the Pearson Correlation Coefficient
compute similarities between users a and b:

Equation (1)
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Step2: The prediction for item i for user a:
Equation (2)
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Where, Ia is average of current user a’s rating for
all item, n is the total number of user in the system.

ry is the average of other user b’s rating for all

items. ry; is rating other user a give item. COIT, is
similarity between user a and b. ris rating current

user and b.



4. Proposed System Design

In our news personalization system, have four
main components: (1) user must login. (2) finding
recommended news based on profile by content-
based filtering. (3) calculate recommended news by
collaborative filtering. (4) display predicted news by
combining the content-based filtering with the
collaborative filtering algorithm as shown in Figure
1.

When user login, user must fill detail in detail
information and preference. After, match keywords
in the article with keywords in the user profile by
content-based filtering algorithms. To compute the
degree of match between the keywords in the article
and keywords in the user profile, we use Overlap
Coefficient algorithm. Predictions for user from two
interest indicator, explicit keywords, and newspaper
section, are combined via the matching function
with the article keywords and section. If a user has
checked only “Sport” in the section, sport articles
will be preference. When compute prediction, let
two words in the user profile and ten words in the
article then inter set these keywords multiply by 2.
And find minimum keywords in the articles and
keywords in the user profile then format 4/2.
Answer is 2. It is degree of Overlap Coefficient.

And then, user can present rating to user
interest’s news. Accept user rate from scale and
rating scale have 1 to 4 scales. For rating value and
rate meaning are
1. TIdon’tlike.

2. It’sok.
3. llike it.
4. lloveit.

This rating is news recommender system to use
CF algorithms of memory-based approach. In our
system, user can search by categories (type of news)
and title (article).
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Figure 1: Overview of the System Design

In this system needs user profile to give
recommendation. The user creates profile by
filtering the form and save the user information
which provide an easier way to gather accurate
information about the users. This system allows new
user can free register because user can get recomm-
endation and that information will be used in the
process of computing recommendations. If member
user can read news and give rate for news, the
system can accept rate from user.

And, the system computes weight (similarity)
between active user and other users using Pearson
Correlation Coefficient algorithm. This algorithm is
widely and successful similarity measure between
users based on average rating. There are two steps in
Pearson Correlation Coefficient. First, get current
user and user’s ranked items information. And get
similar users and their items. Then calculate the
similarity in the equation (1). The result of equation
(1) describe in Table 1. Second, calculate prediction
for remaining items to give recommend the active
user in equation (2).

Step 1: User can rate for items or products like-
minded. After got rate value, the system stores the
dataset with item. We support there are five users
describe in table. User5 is active user. Userl, User2,
User3 and User4 are other users. There are
calculating similarities as follows:

Table 1. Average rate value for news

Item/User | User | User | User | User | User
1 2 3 4 5
news 1 3 1 2 2 3

news 2 2 3 2 1 2
news 3 3 1 1 3 3
AVG 267 | 1.67 | 1.67 | 2.00 | 2.67

(User 1, User5)=1
(User 2, User 5) = -1
(User 3, User 5) =-0.5
(User 4, User 5) = 0.8

Step 2: After computing similarity between
active user and other users, the equation (2) is used
to predict recommendation of active user (user5).
Correlation coefficient of -1 means no correlation.
New user needs rank an item once at time.



Table 2. Average rate for each item

Item/ User | User | User | User | User
user 1 2 3 4 5
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AVG 26 | 200 | 200 | 22 2.

P(User 5, news 4) = 2.2264
P(User 5, news 5) = 2.8867

According to Table 2, predict rate all items are
computed using equation (2) and shows
recommended news for active user. In our system,
shows recommended news for active user sorting as
ranks by combine degree of overlap coefficient and
system ranks. In this system, user can search by
news categories according to Table 3.

Table 3. Types of categories
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Education
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Food
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5. System Implementation

In our proposed system, we use news from
WWW.amazines.com newspaper web site and use 10
users and newspaper about fives day. When import
the news web page, input the URL link shown in
Figure 2 and parse the URL link (.html) of the web
page where parse the title, keyword, description and
then store the HTML file in the database. We can
see HTML file of the web page in Figure 3 which
contain title, keywords and description. In this
system, to generate keywords, we remove stop
words for each article and then perform steaming.
When we remove stop words, define the stop words
(a, an, the, and, for, from, on, etc) and then put the
string array. And remove the stop words in the query
as define the stop words. We remove stop words in
the keywords and title.
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Figure 3: HTML page of the news web page

To import the news web page, administrator
distinguishes the categories such as Business, sport,
advertising, etc. First, accept the URL link (HTML
file) of news web page by clicking the “Parse page”
button. After accepting the URL link, parse the title,
keyword and description of the news web page. And
administrator chooses the news categories (such as
Business, Sport, advertising, etc and then store news
web page in the database shown in the Figure 4.
Administrator performs to import the news in the
database. Administrator must know kind of news
categories (such as Business, sport, etc) to import.
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When show the news to the user by categories such
as Business, Sport, Advertising, etc. So user can
search easily and read news by categories. This
system allows users to login, can modify their user
profiles, and browse, read and rate newspaper
articles. If user is member, the user will come to
system login by login Id and password.

3 st Mot e ks

Figure 5: User Profile. User can change
information in This Page

User can see preference news by content-based
filtering gives the rate, see recommended news and
hot news. If user is not member, allow users see
browse news and go to registration, fill detail
information and preference. After registration, user
can be seen recommended news and hot news by
content-based with collaborative filtering. Member
user can be modifying their profile.
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Figure 6: Recommended News Page

The user profile page lists the available
newspaper section and provides checkboxes for
indication of interest in each section as shown in
Figure 5. In addition user can specify multi-word
explicit keyword within each section. The
newspaper sections supported are: Advertising,
Business,  Business  opportunity,  Education,
Entertainment, Fashion, Food, Health, Music,
Science and Technology, and Sport. Recommended
news and hot news are displayed for user by
calculating prediction. User can change their
information. And then news articles are displayed in
Figure 6 by sorting as rank with content-based and
collaborative filtering. When show recommended
news, user can read today news, old news and all.
Show recommended news with two stars and above
and then show hot news with three stars and above.
Value of ranks represent stars symbol.

6. Conclusion

Recommender system has emerged as powerful
tools for helping users find and evaluate items of
interest. The presented scheme uses a content-based
predictor to enhance accurate preference of user and
then provide personalized suggestions through
collaborative filtering. The news is recommended by
using content-based and collaborative filtering. Our
system use memory-based approach that reduce and
get extensive information. This approach used in
internet application such as laptop, music, book
store, web page, etc. This system information
provides the users with most effective and efficient
information that is relevant to the user’s request.
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