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Welcome back, so far we have been talking about how to a specific data source called Access
log file and from that we understood that what all problems, though this file automatically
collected by the web server and collect the user’s navigation details in order to identified
user’s behaviour from this and get some meaningful insights, we 1% have to remove the
problems associated with this. We have to find out the ways and means to get rid of the
problem that is it has and in this context we saw that various free processing tasks that one
conducts to finally bring it into the session form and find out the complete part of the user’s

activity and so on.
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We are going to learn

* Framework for analysing the Web Log
* Types of Analysis
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ste || Basic Framework for Web Log Data Analysis
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So today’s class we are going to look at how this, once this is cleaned and all, how this
weblog is used for various activities. So here we are going to talk about the framework for
analysing the server log and different types of analysis possible thereof. So this is the basic
framework for weblog data analysis. Every site has contents in various contents in webpages,
log captures this and you get the and this weblog captures the details from the site map or site

additionally if it will you maintain any, then the site content.

Then this, look at this site map is also gives you, gives the input during data cleaning phase,
this content gives the input for creating a site dictionary and using all these details, taking

input from a site map, from content, from Access log, finally you have this data cleaning



sessionization process after which you generate that flat file that containing various feel that
we discussed and then we try categorise this data to learn about the customer behaviour,
product access pattern, ordering, ordering nature of ordering various products, the process of

ordering various products and so on, which can be used for various other purposes.

Then this sessionized data can be used for various session analysis and static aggregation.
The data which combines both this session data as well as other content and other detail data,
they can be kept in a data warehouse, sorry data mat, data mat is a specific, is a
multidimensional view of the data belonging to a specific category. So very can use OLAPP
tools to have a multidimensional view of the data, you can apply various data mining
algorithms when this data comes to determining engine, the algorithms can be applied to

generate patterns.
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Web Usage and E-Business Analytics
Different Levels of Analysis

— Static Aggregation and Statistics
— Session Analysis

— OLAP

— Data Mining
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Again this level, there are different levels of analysis, 1% off is static aggregation and
generation, finding the generic statistics, session analysis and online analytical processing
which is for for the data warehouse or the data mat where the group of data from multiple
sources have been kept, then you also apply the data mining. Now 1* task is using this data
you can generate static aggregate, through the process of static aggregation, you can generate

various reports.
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Most common form of analysis.
Data aggregated by predetermined units such as days or sessions.
Advantages:
— Gives quick overview of how a site is being used.
— Minimal disk space or processing power required.
Drawbacks:
— No ability to “dig deeper” into the data.

Page Number of |Average View Count
View Sessions per Session
Home Page 50,000 111
Catalog Ordering 500 1)1
Shopping Cart 9000 2.3
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So this is the most common form of analysis, this data is aggregated by predetermined units
such as day or session. The advantage here is this can give you quick view of how the site is
being used. And you do not, because you do not involve any analytical process, analytical
you know modelling here, it does not require much processing and it also minimal disk space

it requires. Then the drawbacks, it cannot give any deeper insight into the data.
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Session Analysis

Simplest form of analysis: examine individual or groups of server
sessions and e-commerce data.

Advantages:
— Gaininsight into typical customer behaviors.
— Trace specific problems with the site.

Drawbacks:
= LOTS of data.
— Difficult to generalize.
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For example, here you can say like if your page views are for homepage, how many number
of sessions contained this homepage viewing and average number of counts for sessions
which work for this viewing homepage and other related pages, how many number of

sessions were for catalogue ordering, how many sessions people use shopping cart, doing this



shopping cart operation, what was the average number of page views and so on. During
session analysis, which is also quite simple, you come, of course, building the session

requires a plot of, involves a lot of heuristics that we have learnt.

There are certain time based heuristics, there are certain you know not only time, looking at
the content, how the contents are related, it is another heuristics, so there is groups of
heuristics. But after using those heuristics, once you identify the sessions, from the sessions,
examining individual groups , group behaviour in each session is also quite important. So
analysing each of the group of sessions can give better insight into customer activities and it
can trace specific problems with the site like if some of the pages which people are trying to

browse together, whether they are linked or not properly and so on.

But anyway if you simply group them in a very crude banner, group the sessions in a very
crude manner, then it is very difficult to generalise this data. So you would need specific user

behaviour models in here.
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niine Analytical Processing
Allows changes to aggregation level for multiple dimensions.

Generally associated with a Data Warehouse.
Advantages & Drawbacks

— Very flexible

— Requires significantly more resources than static reporting.
Puge Number of AVQI’I‘IQQ View Count
View Sessions per Session
Kid's Stuff Products 2,000 [-%-]
Page Number of |Average View Count
View Sessions per Session

Kid's Stuff Products
Electronics

Educational 63 2.3

Radio-Controlled 03 2.5
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Next is you can have a multidimensional view of data using OLAP for example you can dig
little bit deeper. For example let us say some sessions are associated with browsing kids’
products. And within that session again some people only browse educational products, I
mean browse only the electronics products and within electronics of people browsed only
educational products and so people browsed some radio control, radio controlled like your
toys or something products. So we have already discussed about this OLAP queries while we

talked about the data resources so that time it is about digging down the data further.



(Refer Slide Time: 9:36)

eb Log Analytics

* The measurement, collection, analysis and reporting of internet
data for purposes of understanding and optimizing web usage

* Tools
- ‘;"e"a'.‘;e” Level of Processing
Tl Static Aggregation and Statistics
- WebTrends 2 _
Session Analysis
— AWStats
— WWWStat

— Apache Logs Viewer
Google analytics
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Then there are certain specific software tools which help giving such static reports. So these
tools are called weblog analysers and the activity they do is called weblog analytics. So these
weblog analytics is the process of, is the measurement, collection, analysis and reporting of
this weblog data for the purpose of understanding and optimising the web usage. These are
few tools webalizer, sawmill, web trends, AW stats, WWW stats, Apache log viewer, Google
analytics and so on. So they, such log analytics tools either do some static aggregation and
give you some genetic statistics or sometimes using their own heuristics, they do session

analysis.
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Few Definitions

* Hits
— Arequest for a file from the web server. Available only in log analysis
* Page Views
— Arequestfor a file whose type is defined as a page
* Visits/Sessions
— Aseries of requests from the same uniquely identified client with a set
timeout, often 30 minutes. A visit contains one or more page views
* Click Paths

— the sequence of hyperlinks one or more website visitors follows on a
given site
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In this process, many terms are used to describe how a website is being used, you can say
these are few metrics for using the, to understand the web usage. 1* is hit, which is if a
request is made to the server and the server is able to find the corresponding resource and it
sends back, then it is called a hit. Then you have something called page views, if a request for
a specific file whose type is defined as a page, not the embedded resource, then visits per
session within a session, definition of session have already told you several times and we are

talking about server sessions only.

So it is a series of requests from the same uniquely identified client, again I am reminding
you, identifying a client uniquely is a very tough job, but it is and requires a lot of heuristics.
But the visits per session, once it is heuristically done, visits our sessions are called as a
request for, request coming from the same uniquely identified client with a set of timeouts
which is of 30 minutes, a visit contains one or more page views. Then click path, see this

access log data is also called clickstream data.
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Page Tagging

<SCRIPT LANGUAGE="JavaScriptl.2"
SRC="/design/redesign/global/js/HM Loader.js"
TYPE='text/javascript'></SCRIPT>

<script src="https://www.google-analytics.com/urchin.js" type="text/javascript">»
</seript>

<script type="text/javascript">

_uacct = "UA-410306-2";

urchinTracker() :

</seript>
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So click path is basically a sequence of hyperlinks, one or more website visitors follow a
specific path, then it is called a click path, how many uniquely parts are there and so on. Now
as I told you there are specifically Google analytics provides you with some JavaScript which
acts like an agent and it is once it is embedded within your webpage, they start sending your
user’s data, to where, to your Google server so that you log into your Google account and can

see the performance of your web server. Now Google has your, all your data, page view data.



(Refer Slide Time: 13:00)

hitps:/fcommunicators uestedu/resourcesffilesjweb_analytics ppt
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So Google, this is a snapshot from Google analytics collected from someplace and this
basically shows how the page views happen across the region for example it shows how the
site is used, then on various dates, then what are the geographical regions from which you
have got the requests, then and once again all these reports which you get uses the pattern of,
the access pattern of that this thing but in this, in case of Google analytics, Google analytics
directly connects the data. But this Apache log viewer etc, the log file if you give them input,

they will be generating search reports.
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What Numbers Say

* About Navigation
* About Content
* About Users
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Markov
Prediction of next event
Sequence chains
Discovery of associated events or minin

application objects | Association rules

Discovery of visitor groups with

common properties and interests Clustering |
Discovery of visitor groups with Session
common behaviour Clusterin,

Characterization of visitors with

respect to a set of predefined classes Classification |

Card fraud detection

Data Mining
Going deeper
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So these numbers can tell how the site is being navigated, whether, how exactly the people
use the content of the website, it can also tell you about the site, website users. In fact to
understand more about these categories, you have to take various, you have to use various
tools like data mining tools to get certain insights. For example, if you like to predict what the
user is going to next do, you may be using sequence mining, you may be doing Markov chain

analysis.

Similarly if you are discovering the associated events or application objects, you might again
be doing association rule mining or sequence mining, discovering of visitor groups within the
common properties of interest, you may be doing clustering, similarly discovering the visitor
groups with common behaviour, you may be doing clustering or session clustering. Then
characterising the visitors with respect to a specific predefined classes, you may be doing
certain classification, then for example if, detecting your credit card fraud, you might be

doing this classification.
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Mining Navigation Patterns

» Each session induces a user trail through the site

* Atrail is a sequence of web pages followed by a user
during a session, ordered by time of access.

* A pattern in this context is a frequent trail.

* Co-occurrence of web pages is important, e.g. shopping-
basket and checkout.
— Association rule mining
— Markov chain model.
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So in fact the left-hand side shows the activities that you may be doing and the right-hand
side shows various data mining tools that is frequently used for this purpose. Now for mining
this navigation pattern, we have already talked about the sessions, the sessions usually give
you a trail of webpages, user trail through the website, a set of sequence of webpages a user
has browsed through. So a trail is a sequence of webpages followed by user during a session

ordered by time, ordered by time of access.

For example if you would like to find out which kind of such trails are often followed by the
users, maybe you can do some kind of frequent pattern analysis. So in order to understand the
cooccurrence of the webpages which are happening together, you may be using either

association rule mining or Markov chain modelling.
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Trails inferred from Log data
(Each session results in a trail)
ID Trail

Al1=A2=>A3

Association based
A1>A2>A3 Approach

A1>A2>A3>A4
A5 =>A2>A4

A5 > A2 > A4 > A6
AS > A2 >A3 > Ab

D B WIN| =
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For example, if you are using association-based approach, suppose these are your trails Al,
A2, A3 visited together, Al visited together, then Al, A2, A3 visited together and so on.
Suppose you have these 6 things. Now out of these how can you say which are the webpages
which are visited together. For this purpose, again a new, data mining tool is used which is
called association rule mining. In fact while talking about recommended system, we will be
probably we will be talking title bit more about association rule mining. But right now let us
try to understand that this association coalmining is not limited to this particular application

of finding the related webpages which are often browsed together.

It has many more applications, it has in fact one of the very primary application of this
association coalmining is your market basket analysis, this because they are not, right now we
are not going to go deeper into Association rule mining and talking about recommended

systems, we will be talking little bit more about this association rule mining.
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Association Rule Mining-The |dea

Given a set of transactions, find rules that will predict the occurrence of
an item based on the occurrences of other items in the transaction

Market-Basket transactions
Example of Association Rules

Bread, Milk {Diaper} — {Beer},
Bread, Diaper, Beer, Eggs {Milk, Bread} — {[n_p,s.(:okc},
Milk, Diaper, Beer, Coke {Beer, Bread} — {Milk},

N N -

Bread, Milk, Diaper, Beer Implication means co-occurrence, not
Bread, Milk, Diaper, Coke causality!
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But right now let us try to understand, it is about finding out the frequent patterns where 2
pages were together, in fact this example is from that famous diaper beer example where
people have, people have discovered that even unrelated products are often purchased
together. So anyway this has nothing to do with our webpage access but this is a very generic
example people always give that even unrelated, this is about knowledge discovery, right. So
you do not know what kind of pattern you are going to get, after the analysis only you will be

knowing about the kind of pattern you are getting.

But there are certain, there will be number of algorithms for this but right now anyway we are
not going to talk about the algorithms. There are many applications of this web usage mining,
let me remind you, this web usage mining is about mining the access loss or the sessions
resulting therefrom. There are algorithms to clean that, that we have already discussed.
Assuming that such a clean form it exists, many applications can be done on this particular

thing.
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Applications

Pre-fetching and caching web pages
* Web site reorganisation

Personalisation
* Recommendation of links and products

[ ' NPTEL ONLINE
IIT KHARAGPUR CERTIFICATION COURSES

Applications

= Calibration of a Web server:
— Prediction of the next page invocation over a group of
concurrent Web users under certain constraints
* Sequence mining, Markov chains
= Cross-selling of products:
— Mapping of Web pages/objects to products
— Discovery of associated products
* Assoclation rules, Sequence Mining

— Placement of associated products on the same page
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1* of all prefetching and caching webpages, website reorganisation, website personalisation,

recommendation of the links and products. Various applications like calibration of web server

which has, which is about prediction of the next page invocation over a group of concurrent

web users under certain constraints which involves sequence mining and Markov chain.

Cross selling of the products, about the cross selling and up selling, we discussed during our

CRM, when we discussed about the customer relationship management. So that time we had

these terms defined.
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Applications
Sophisticated cross-selling and up-selling of products:
— Mapping of pages/objects to products of different price groups
— Identification of Customer Groups
* Clustering, Classification

— Discovery of associated products of the same/different price
categories
= Assoclation rules, Sequence Mining
— Formulation of recommendations to the end-user

*  Suggestions on assoclated products
+ Suggestions based on the preferences of similar users
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Anyway this is about mapping of webpages and objects to products, then discovering
associated products which are often purchased together, then placement of associated
products in the same page using, of course here you will be using the Association rule mining
again. Then for the sophisticated cross selling and up selling of products, you require
mapping of pages or objects to products of different price groups, identification of various
customer groups, discovery of associated products under same or different category and

finally formulation of recommendations for the end users.
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Summary
* Web usage mining has emerged as the essential tool for
realizing more personalized, user-friendly and business-
optimal Web services.
* The key is to use the user-clickstream data for many mining
purposes.

+ Traditionally, Web usage mining is used by e-commerce
sites to organize their sites and to increase profits.

* Itis now also used by search engines to improve search

quality and to evaluate search results, etc, and by many
other applications.
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In summary web usage mining emerges as the essential tool for realising more personalised,

user-friendly and business optimal websites. The key is to use the user clickstream data, that



is access log data for many mining purposes. Traditionally web usage mining is used by e-
commerce sites to organise their sites and to increase the profits. Now it is used by search
engines to improve search quality and to evaluate search results and many more applications

also happen on this. With this we finish this particular lecture, thank you very much.



