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Background
WWW becomes a key revenue-generating channel 
Web presence is an effective way to

Enhance the image of a company
Increase the brand and product awareness
Provide customer services 
Gather information 
…

Many web sites remain unchanged for months or 
even years after they were initiated and developed

They lose their customers eventually
How to evolve the web presence? 
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A significant challenge

WWW is inherently dynamic and web data is 
more sophisticated, diverse and dynamic
Web mining is one method to gain insights

WSM
WCM
WUM 

This study presents a framework to establish 
adaptive web presence and evolution through 
web log analysis 
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Web log data
Web logs contain potentially useful information

Access logs contain the bulk of data including the date and 
time, users’ IP address, requested URL, etc.
Agent logs provide the information of the users’ browser 
type, browser version, and operating system.
Error logs provide the information of the problematic and 
erroneous links on the server.
Referrer logs provide information about what web pages 
from where contain the links to documents on the server

This study adopts the classical data collected from 
the web server at the NASA’s Kennedy Space Center     
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Data format
A typical form of an 
access log of a request

hostname - -
[dd/Mon/yyyy:hh24:mm:
ss tz] request status 
bytes
E.g. uplherc.upl.com - -
[01/Aug/1995:00:00:07 -
0400] "GET / HTTP/1.0" 
200  12309

Export to an Oracle 
Database
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Some basic statistics of the 
dataset

3,461,612 requests
2189225 requests for picture files  

137,978 hosts
97680 hosts were recorded by their DNS 
name 
40298 hosts were recorded by their IP 
addresses  
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Questions of interest

Questions
Who visited (will visit) the web site?
Which topics are hot?
Which pages should be updated?
Which pages contain errors?
…

Implication?
Where to put an ad campaign for a product
How to target the market 
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Correspondence analysis

A descriptive/exploratory technique designed 
to analyze simple two-way and multi-way 
tables

Not based on a canonical distribution method or 
other theoretical distribution 

It was originally developed primarily in 
France by Jean-Paul Benzérci in the early 
1960's and 1970's

Also known as homogeneity analysis, optimal 
scaling, optimal scoring etc.
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Correspondence analysis—an 
example 

5 row points in the 4-dimensional space. The 
distance between the points summarize the 
similarities between the rows
CA tries to find a lower dimensional space which 
retains yet almost all the information with regard to 
the differences between the rows/columns 

(*source of the example: Greenacre, 1984)
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An example (Cont.)
2D Plot of Row  and Column Coordinates; Dimension:  1 x  2

Standardization: Row  and column prof iles
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2D Plot of Row  and Column Coordinates; Dimension:  1 x  2
Standardization: Row  and column prof iles
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Correspondence analysis
Terminology

Mass: the row and column totals of the matrix of relative 
frequencies are called the row mass and column mass, 
respectively 
Inertia:  total Pearson Chi-Square for the two-way divided 
by the total sum: 

Objective
To identify the K*-dimensional optimal subspace which 
minimizes the weighted sum of squared distances to the 
origin. 
Method: singular value decomposition (SVD) 
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Notations & Calculation of CA
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A glance of the table 
(Domain – Requests (weekly))

Categories of the number of requests:
Low: <25% percentile
Medium: 25-75% percentile
High: >75% percentile
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Domain – Requests (weekly)
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Domain – Requests (weekly)

Standardization: Row  and column prof iles
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Domain – Bytes (weekly)
Standardization: Row  and column prof iles
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Other criteria

Domain-Request (daily)
Domain-Byte (daily)
Country-Request (weekly, daily)
Country-Byte (weekly, daily)
URL-Request
…
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Dominant distributions
Power law distribution

L: number of requests to the documents
R: number of requests from the hosts
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Consequence of power law 
distribution

Statistical moments

∫
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Do not exist for n=[r]-1, [r],… where [r] is the 
smallest integer greater than r: networks have no 
characteristic scales (Scale-Free Networks)

Examples of SFN: (1)WWW, r(in)~2.1, r(out)~2.4; 
(2)Interent (r~2.5) (3)Network of movie actors 
(r~2.3); (4) Electrical power-grid of western US
(r~4) (5) Scientific citation network (r~3.0)
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In conclusion…

Correspondence analysis is a powerful 
yet simple tool to boost the web log 
data visualization & to identify the visit 
pattern and trend.
Ongoing research

Real-time log data analysis
Combined with web content mining
Customized logging techniques
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Q & A

Thanks!
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Line Plot 
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