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ABSTRACT
Web personalization is one of the most popular 
web intelligence techniques used by E-commerce 
business to help them personalize their 
customer’s information in order to improve user‘s
web experience and increase profit margins. Most 
of the web personalization techniques that are 
frequently used such as rule-based filtering, 
collaborative filtering and content-based filtering.
Each of them had its own strong and weakness 
point which will be discuss in this paper and how 
these techniques had been used in real-word 
projects.
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1. INTRODUCTION
Web personalization can be known as a way to 
tailoring the user’s need and improve user’s 
experience over the web. Recommendation 
products to the customers are often part of 
business strategy because it helps to maintain the 
relationship between the E-commerce sites and 
their customers. Not only it does cater for the 
users it helps companies profiling user’s 
browsing habits and purchase patterns through 
data mining or other techniques from web-usage 
logs. Companies then, used these data to generate 
statistic based on user’s behavior over nightly, 
weekly, monthly or yearly. With these statistic, 
companies now knows what their customer needs 
better without requiring them to ask their 
customers explicitly. For example, Amazon.com 
heavily used personalization techniques to help 
their customer to get what their want in right 

price, right time and right contents. The 
traditional way of non-intelligence 
personalization for the user needs was based on 
settings that provided by the users. Such 
technique usually used in mail subscribe list 
where users choose what types of emails content 
their wish to receive. In the following section, 
will be discussing several intelligence 
personalization techniques such as rule-based 
filtering, content-based filtering and collaborative 
filtering which will be discuss the most because it 
was the most appropriate way for E-commerce 
site .

2.0 Intelligent Techniques

2.1 Rule-based Filtering: The E-commerce site 
provides set of rules which be able to deliver the 
content to their users based on the rules. These 
rules are set by the system depends on what were 
allowed their users to do or have. More 
sophisticated way, the web system kept user 
history of their purchased. Based on this rules, 
web system are only allowed recommend the very 
similar items. For instance, previous customer 
had purchase Harry Potter sequel One by JK. 
Rowling and next time when Harry Potter sequel 
Two by JK. Rowling came out, the web system 
will recommended to the user based on their 
purchased history. If there is “Harry Potter” by 
other author “ABC”, it won’t be recommended to 
the user because it is from different author. [4] 

The advantages of this technique were system do 
not have to predict out of the users need. The 
rules are set and users are expecting to follow 
those rules. It was good for surveying to obtain 



users profile based on demographics. [1] Data 
collection will be easier to collect and analyzes.

The limitations of this technique are inflexibility 
and limiting what users can do. This technique is 
not really useful for E-commerce sites because
users already know what type of content their will 
received. Ruled-based recommendation did not 
offer more personalize recommendation compare 
to others. 

Rule-based Filtering System are useful for 
insurance companies which allows them to 
quickly give quotes to their customer based on 
web or phone after filling particular information.

2.2 Content-based Filtering: This technique is 
based on the relationship between the content of 
the items and the user’s preferences. If users 
choose what kind of content their wish to receive 
or view, the system will only provide that most 
relevant information to them. For instance the 
words “cloth”, “clothing”, “cloths” could be 
reducing to “cloth”. If the user’s preference 
represents the same terms and it will provide 
those set of information to the users and 
explicitly or implicitly gathering feedback from 
users. [2] If the users found it interesting, users 
can rate the information or provide
recommendation. With implicit way, the system 
can analyze the user’s action towards the 
information. [2] 

The advantages of the technique itself are much 
more users dependent. Since the preferences are 
explicitly set by users, users had much more 
power over what and which kind of content their 
wish to view. For instance, users do not wish to 
receive any products information based on ABC 
Companies or users set the maximum price on 
products their wish to receive information for.

The Recommender System developed by Robin 
and Maarten [2] know as PRES (Personalized 
Recommender System) used content-based 
filtering techniques to search for article on the net 
about Home Improvement. The basic idea of 
PRES architecture were a collection of articles 

related to Home Improvement on the Internet will 
be collected through PRES System and then it 
will create dynamic hyperlink to make it 
convenient and easier for a users. It then makes 
recommendation to the user by comparing user 
profile that had been set with selected content or 
preferences with the content of each document in 
the collection. In order to improve the accuracy, 
users can provide feedback based on the content 
their received. After that, the document will be 
ranked based on similarity, novelty, proximity 
and relevancy. This makes a significant 
improvement the interaction between system and 
the users. [2] 

Some sites such as IGoogle and Amazon 
extended content-based with the collaborative
recommendation functionality. IGoogle have a
few intelligent techniques used on its customized 
search engine, Home Page personalization, 
Google gadget and etc. One of those is IGoogle 
Recommended System which is based on user 
preferences., Figure 1 on Appendix I shows that 
if user added a new tab which content only sport 
section and NBA Basketball News from United 
State where it will show recommended news 
based on others user similar contents pages.

The disadvantages of using content-based 
filtering were system had to explicitly asked user 
preferences, ratings, and recommendation from 
the user itself. Some terms in contents might have 
a more than one meanings and this make the user 
profile less accurate.

Content-based filtering works very well with 
combination of collaborative filtering such that 
web sites such as IGoogle and Amazon used both 
filtering system to help improve user’s 
experience. The next section will be discussing 
more about collaborative filtering and how it used 
in several websites. The most important final 
point was content-based still cannot predict future 
interest of user. 

2.3 Collaborative Filtering: The most intelligent 
and successful technique that had been used all 
over E-commerce sites such as Amazon.com, 



Barnes and Nobles, BayNote, IGoogle, iLike, 
StumbleUpon.com and etc. Quote extract from 
[5] about Collaborative recommender “is the 
process of filtering and evaluating items through 
the opinions from other people”. Based on that 
meaning it use information from user’s history 
such as pattern, explicitly rating, 
recommendation, feedback, and preference to sort 
user’s profiles. This information will be used for 
data mining and to predict the most famous items 
till least famous items. These prediction are not 
only specific to the user based on their account 
that registered with the E-commerce sites but it 
can make statistic on which items were most sale 
in that week or month.

In Figure 2 Customers that registered account 
with Amazon.com can take advantages from the 
recommendation system to receive information 
regarding latest products that related the needs 
based on their browsing or purchase pattern 
through email or through the customers page 
when their log in. If the customer wish to 
improve the accuracy of information given by 
Amazon.com their can use the Recommendation 
wizard to rate the previous products that had been 
purchase by the customer. If users don’t have the 
account, users can get the latest hot products 
based on others customer’s purchases history, 
browsing history, ratings, reviews, and 
recommendations. According to paper [6] 
Amazon.com did not use traditional-way of 
Collaborative filtering because it cannot adapt 
millions of customers and products. Their 
implemented item-to-item collaborative filtering 
system that can provide high quality of
recommendation in real time and scales to 
massive data sets.

Here are some of the common broad lists of item-
to-item collaborative filtering functionality based 
on Amazon.com from paper [6]. 

1. Recommended Items: Amazon.com used 
collaborative filtering to match the user’s 
browsing, purchase history, user’s rated items to 
similar items. With this information, it can latter 

combines those similar item into 
recommendation lists Based on Figure 2 and the 
specification from paper [6] Amazon.com 
recommendation algorithm did not use personal 
predicted ratings. Instead of using personalized 
rating to recommend products to their customers, 
the pages show in Figure 2 is based on average 
customer ratings. Customers on Amazon can 
choose which products as a gift or don’t use for 
recommendation at all. This idea might improve 
the accurate result of recommend system because 
not all products that purchased by customers are
for themselves or it might be a bad products.

2. Item Prediction: With the recommendation list 
from Step 1, it then used matrix tables of 
products that customer tends to purchase and 
similar items to iterate all the pair and compute 
the similarity metrics of each pairs to determine 
the most similar match. Prediction is very 
challenging task even until now and much more 
demanding by Ecommerce than recommendation, 
because it is very hard to get accuracy based on 
unrated items, new items and etc. If the prediction 
does not include the unrated, new products, and 
unpopular products customers will always get old 
and out-dated product list. [6]

To evaluate the success of Amazon.com in Web 
personalization techniques, I run an experiment to 
measure how accurate the recommendation 
system based on several browsing history and 
purchase history. Their also claims that their 
collaborative-filtering algorithm was relative fast 
even for extremely large data set which be able to 
react if user’s data change. First I search and 
visited Grocery Category, and then the sub-
category of Beverage. After that I back to “My 
Browsing History” I saw previous 2 previous 
items that I had browse before. Figure 3 point 2
shows the list of recommendation by Amazon. 
The results were quite accurate and fast because it 
only listed with the keywords of “coffee” and 
“espresso” which are the highest average 
customers rating.



The second evaluation will be based on 
purchased history. Figure 4, shows previous 
customer order purchased based on PHP 
Technology Certification study guide. Figure 5, 
shows recommendation from Amazon.com, 
which again quite accurate because it introduces
2 new PHP Certification study guide. There is 
limitation on Amazon recommended system
which unable to set constraint limitation of 
products. Users cannot explicitly set product 
preferences such as price range, publishers or etc.  
The most important of item-to-item collaborative 
filtering system scalability, accuracy, and 
performance that is able to make huge 
comparison of product similarities. 

Conclusion
Over the past few years, the web has became an 
important stream from business to social 
networking, blogging, video channel and more to 
promote and distribute products, services, 
knowledge and news. One of the ways to improve 
user’s experience is using web personalization 
technique because it offers attractive and allows 
more freedom for users to choose dynamic 
contents and excellent recommendation quality to 
the users. In future, we will see more and more 
Internet retail industry will apply intelligent
technique over their website in order to be 
capable of produce excellent user experience over 
the web and increase profits margin.

My recommendation for using web 
personalization is using both combination 

technique of content-based filtering and 
collaborative filtering. Content-based filtering 
allow the freedom for users set preferences on 
particular products and based on that 
recommender system can use the data set for 
collaborative filtering to produce excellent 
quality recommendation.
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Appendix I 
IGoogle

Figure I (Screen Shot of Taken from IGoogle

1.0 Amazon.com



 Figure 2.0 (Screen shot from Amazon.com)

2.0 Amazon.com

Figure 3.0 (Screen shot from Amazon.com)

3.0 Amazon.com

Figure 4.0 (Screen shot from Amazon.com)
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Figure 5.0 (Screen shot from Amazon.com)


