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Abstract

Web metrics are established goals and standards for measuring
website performance. Web Anadytics can be used to anadyze and
statigticaly process user and cusomer behavior. Web Anaytics
especidly refers to the use of data collected from a Website to
determine which aspects of the Website work towards the
business objectives. This paper provides a web metrics based
approach that can be used to anadyze and improve web usage
patern. We define a set of 15 web metrics tha can play an
important role in underganding web visitors behavior and
provide suggestion how these metrics can hep in meking a
website more popular. We describe the approach by considering
acasestudy of thewebsite gndu.ac.in for the data coll ected over
aperiod of five months.

Keyvvords: Web Metrics, website, web andytics, web
usage patern, web visitor.

1. Introduction

Lord Kelvin said “If you cannot meesureit, you can not improve
it”. This fact dso appliesto andysis of web usage pattern. The
more efficient asite is the better the design is since it will take
up less of theusers' time. If the website design is more efficient
therewill beless steps for the users to go through to accomplish
tasks and thus less things to remember, making it essier for them
to reestablish proficiency even after along period of not having
visited the web. Requirement for heavy tréffic to a website is
that the website has to be sinple and efficient.

In this pgper we provide a metrics based approach that can be
used to andyze and improve web usage pattern. We first
describe what is a web analytics process followed by metrics
concern with web. Then we provide a metrics based goproach
for web usage andysis. We describe the approach by
considering a case study of the website gndu.ac.in for the data
collected over aperiod of five months.

2. Web Analytics Process

Web andytics is the process of andyzing the behavior of
visitors to aWeb site. The use of Web analyticsis said to enable
a business to atract more visitors, retan or atract new
customers for goods or services, or to increase the dollar volume
each customer spends.

Web Anaytics is the study of the behavior of Website visitors.
In a commercial context, Web Analytics especidly refers to the
use of data collected from aWebsite to determine which aspects
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of the Website work towards the business objectives; for
example, which landing pages encourage people to make a
purchase.

Web andytics is atool for measuringwebsitetraffic and can be
used as atool for business research and market research. Web
andytics applications can adso help companies measure the
results of traditiond print advertising campai gns. It helps oneto
estimate how thetraffic to the website changed after the launch
of a new advertising campa gn. Web analytics provides data on
the number of visitors, page views etc to gauge the popularity of
the sites which will help to dothe market research [1].

2.1 Web Analytics Process

The objective of Web Analytics is to understand and improve
the experience of online customers, while incressing revenues
for online businesses. Among other techniques, this can be done
by sudying the ways customers navigate a website. According
to the Web Anaytics Association, the official definition of Web
Andytics is “the measurement, collection, andysis and
reporting of Internet data for the pumpases of undersanding and
optimizing Web usage.” Web Andytics is nat atechnology to
producereports; it is aprocess that proposes avirtuous cycle for
website optimization.

As illustrated in Figure 1 below, the Web analytics process is
composed of the following phases [2]:
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Figure 1: Web analytics process lifecycle [2]



I. Application users use the Web  gpplication; Information
about this usageis gathered using data gathering methods.

Il. Web usagedatais analyzed by the Web andyticstool
to produce reports; thetool is configured and administered
by theWeb andyticstool administrator.

Il. Developers  andyze these reports  to define Web

application updates.
Updaed Web application is teted and deploy ed.

Analysis process

Theanaysis and report generation process has following four
steps (Figure 2):

|. Gather Web usage data

Il. Parse data, and eventudly storethe datato adatabase and
retrieve previously parsed datafrom the database.

I1l. Andyzedata and eventudly soretheresults.
IV. Generate and distribute the reports.
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Figure 2: Analysis process [2]
2.2 Different Web analytics Tools

AWSas and Webdizer are the two most common staistics
packages available through shared hosting services. Both are
fairly basic, offering information about visits over time, most-
visited pages, referrers, search strings, and some data about
visitor's browsers and locations. Though Webdlizer is abit more
popular, AWStas's reports are generadly considered somewhat
essier to understand [3].

Googe Analyticsis a class by itsdf. It offers substantidly more
functiondity than the basic tools above. Unlike tools such as
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Webdizer or AWSats, Googe Andytics is needed to be
instaled on site, which involves pasting a chuck of HTML
(provided by Goode) into every page. This obviously requires a
bit of HTM L know-how, but if it is known what is to done,
shouldn't require too much effort. Depending on the size of site
and how it's set up, installing the Goode Analytics code might
take anywhere from acouple of minutes to afew hours.

3. A Metrics based approach to analyze &
improve web usage pattern

In this section we provide a metrics base approach that can be
used to anadyze and improve web usage pattern. We describe the
approach by considering a case study of the website gndu.ac.in
(Guru Nanak Dev University, Amritsar) for the data collected
over a period of five months from 17 march 2011 to November
2010 and provide suggestions so that these web metrics can be
effectively used to andyzeweb usage pattern and therefore can
help inimprovingit. The datais generated by Webdizer

1. Number of hits per month

The number of hits per month received by a website is used in
andyzing the usage pattern of the website during various
months in ayear. From figure 3 it is clearly observed that the
month of February 2011 received maximum number of hits. The
month received tota of 747813 hits. Rise in the number of
visitors (possibly sudents) is experienced as more visitors are
interested in session end announcements

Usage sumnary for gndu,ac,in

Hizins £ SIeE

FAFE1S
14590

FEOLT0Z

e/ Files A Hits

fApr May Jun Jul Aug Sep Oct Wov Dec Jan Feb HMar w

Figure 3: Monthly Usage summary for gndu.ac.in

visitors are accessing the website to know about the date sheets
of the upcoming examinations, courses being offered by the
university . Visitors are also interested in new vacancies, new
tenders for upcoming session. The number of hits in the month
of March 2011 is expected to be more than February 2011, but
datais available up to 17" M arch so the number of hitsis lessin
M arch as compareto February.

Figure 3 dso shows tha the month of November 2010 received
minimum number of hits. The number of hits received in this
moth is 376690. This is expected as in the month of November
least announcements are made by the university. The usage
pattern showstha there is increase in the number of hits from
the month of November 2010 to February 2011 and is aso
expected in the coming months. By finding out the months that



received low number of hits, gopropriate action should be taken
to increase web traffic.

2. Number of pages viewed per month

Pages are those URLSs that would be considered the actua page
being requested, and not al of the individua items that make it
up (such as graphics and audio clips). From figure 3 it is clear
that the highest number of pages are viewed in the month of
February 2011 and the number is 45642. Since month of
February 2011 received maximum number of hits, it is expected
that this month should have maximum number of pages viewed.
As mog visitors are visiting website in this morth, so the
number of pages are more viewed.

On the other hand month of November received least number of
pages viewed and the number is 30928. Since this month has
minimum number of hits, so it is expected that the number of
pages viewed would be lesst as less visitors are interested in
viewingthe pages of the website.

Reasons should be traced to find out the morths in which
minimum number of pages were viewed so the appropriate
action can be taken to increase it. There can be decresse in the
number of web pages to beviewed by thevisitor by makinguse
of flash/AJAX. The increase in online video, means fewer page
views are counted, even though the same amount of content is
beinglooked at.

3. Number of files accessed per month

Files represent the tota number of hits (requests) that actualy
resulted in something being sent back to the user. An
observation from figure 3 shows that the maximum number of
files is accessed in the month of February 2011 and the number
is 358222. Thereasons behind this arethat the number of hitsis
maximum in the month of February 2011. Visitors are
downloading various files such as date sheets, syllabus, tenders
etc. as session 2010 —2011 moves towards its end.

On the other hand month of November 2010 received mini mum
number of files accessed as the number of hits is the minimum
in the month of November 2010. M ore files accessed is a clear
indication of popularity of the website and it may be increased
after makinga analysis of web pattern usage.

4. Number of visits per month

In Webalizer several pages viewed by one person (or search
engine) within a haf an hour are counted as one visit. Number
of visits per month gven tota number of visits in a specific
month. From figure 3 it is clear that the number of visits are
maximum in the month of February 2011 and the number is
14590 as the number of hits are maximum in this month. The
least number of visits 8049 are in the month of March 2011.
This metrics may dso help in increasing traffic to a web site if
andysis of web usage pattern is made and actions are taken to
focus on months having minimum number of visits per month.

5. Number of sites per month

Steis the number of unique IP addresses/hosthames that made
requests tothe server. Figure 3 shows that the maximum number
of sites arein the month of February 2011. This number gives an
idea that the most common visitors to the website are in the
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month of February 2011. Month of march received minimum
number of sites and the number is 7301. This metrics may aso
help to increasetraffic after finding the maximum and minimum
number of sites from the data provided.

6. Total Number of KBytes downloaded per
month

This metrics is used to show the amount of data that was
transfered between the server and the remote machine, based on
thedatafound in the server log. From figure 3 it is observed that
maximum number of downloading is done in the month of
December 2010. The downloading totd is 7891702. Although
the month of December does not received maxi mum number of
hits, but gill its has maximum downloading. So, the observation
confirms that the number of hits and tota downloading are not
related.

On the other hand month of November 2010 received minimum
number of totd down loading as in this month less
announcements and uploading is made by the university. The
count for this month is 2605278. So, files must be up to date in
the monthsthat have maximum downloading.

7. Total Unique Sites

Tota Unique Stes is each request made to aserver coming from
a unique “site” referenced by a name or, ultimatey, an IP
address. As shown intable 1 the count for tatd unique sites for
the month of March 2011 is 7522. It is important to understand
that this does NOT equate tothe number of unique“ real people’
visitingsite, which isimpossibleto

Monthly Statistics for March 2011

Total Hits HIEI3
Total Files 213204
Total Pages 26077
Total Visits 8345
Total Eb ytes 3900531
Total Unique 3 ites TEIL
Total Unique TRLs 311
Total Unique Refemers 58T
Total Unique User dzents 029

Table 1: Monthly Statistics for March 2011

determine viathe http pratocol and logfiles, but it is close. This
metrics indicates the popularity of the website in the market and
can help in increasingthe web visitors.

8. Total URLS

This metrics can be used to ascertain the mog papular referring
URLSs to the site (i.e. pages which provide a direct link to the
web site. These pages can include search engnes). Further, the
dataindicates the tatal number of referring or inbound links for
the summary period.
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Top 10 of 811 Total URLs By KBytes

694445

339464

277820

218298

75223

70050

56972

54627

53530

52908

17.40 .
ge/ ondu.
% /image/ ondu.swf

8.51% /download/ gorospectus.pdf

6.96% [image/stm31.js
5.47% [oncampus/telephone.pdf

1.89% | /admission/distance_education.pdf

1.76% | [admission/&ffilistedcol leges.pdf

1.43% /Index.asp

1.37% findlude_ondu/menublue.js

1.34% [courses.pdf
1.33% /download/Prospectus-

2008+N.T..pdf

Table 2: Top 10 of 811 Total URLs By Kbytes
Top 30 of 537 Total Refervers

+ NN Referer
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73 % btz in e aideernlnadfappds heets asp
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720% |- [ Direct Request)
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274% http:figndn an i
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223% hitp:fidepartment. zndu ac nsh outfg ndu, asp

Table 3: Top 10 of 587 Total Referrers
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Table 3 list out tha the mogly used referrers are
http:/Mmwww.gndu.ac.in/ and http://gndu.ac.in/datesh eetsii.asp
which are websites own URLS, so it does not provide much
information about outside visitors to the website. The leest
referred URL is http://dep
department.gndu.ac.in/mes/registrarmessage.asp.

10. Total User Agents

User Agents are a fancy name for browsers. Ndscape, Opera,
Kongueror, etc. are dl User Agents, and eech reports itsdlf in a
unique way to server. This metrics can be used to ascertain the
most popular user agents accessing the site, the gperating
system/platform on which the software is running (and
sometimes the language).

Datacollected shows that the highest hits are for the user agent :
M azilla/4.0+(compatible;+M S E+6.0;+Windows+NT+5.1;+SV
1) With acount of 77303 hits and the least oneis

Top 10 of 140 Total Entry Pages

B v URL

3291 07 W9T 25 10 |Index asp

2085 04 5% 1070 12 2% |ideparhnert asp

1266 025% ) T49| 2 03% |idosrnloadlothers asp
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616 01+% ) 438 7 2% (BEDOEEDOR asp

G20 014% 268 3 % Mdowrnload! s asp

573 013%| 244 % Jaboutizndu asp

471 01o%| 208 X 1% Jfaboutfamntsar.asp

FIT 0074 206 | 2 +3% Jodefode.asp

JEE 005% ] 194 1 W% DOWHNLOAD Merders asp
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Table4: Top 10 of 140 Totd Entry Pages

M azillal4.0+(compatible+M S E+8.0;+Windows+NT+6.1;+Trid
ent/4.0;+9.CC2;+.NET+CLR+2.0.50727;+ NET+CLR+3.5.307

29;+ NET+CLR+3.0.30729;+M edia+Center+PC+6.0) With a
count of 3492.

11. Number of Entry pages

Entry pages are those pages that were the first requested in a
visit. This metrics provides information regarding most and least
popular entry page of awebsite. From the data gathered we have
to list the most popular entry pages. So that instead of analyzing
and improving only the home page, this page may aso be
improved because the redity is that mary people will arrive
deep into websitethrough search engines.

Table 4 list out /Index.asp and /department.asp to the most
popular entry pages with a count of 3291 and 2085 hits. The
least popular entry page is [IDOWNLOAD/Tenders.asp with a
count of 358 hits.

12. Number of Exit pages

Exit pages arethose pages that werethelast requested in avisit.
The andysis of usage pattern is to be done to find the most
exiting page in the website. Table 5 list out /Index.asp to be the
most exiting page in the website with a count of 333291 hits. On
the other hand /about/amritsar.asp is the lesst exiting page with a
count of 471 hits. It reveds that this pages on websiteis driving


http://gndu.ac.in/department.asp
http://gndu.ac.in/Index.asp
http://gndu.ac.in/about/amritsar.asp
http://gndu.ac.in/image/gndu.swf
http://gndu.ac.in/image/gndu.swf
http://gndu.ac.in/download/gprospectus.pdf
http://gndu.ac.in/image/stm31.js
http://gndu.ac.in/oncampus/telephone.pdf
http://gndu.ac.in/admission/distance_education.pdf
http://gndu.ac.in/admission/affiliatedcolleges.pdf
http://gndu.ac.in/Index.asp
http://gndu.ac.in/include_gndu/menublue.js
http://gndu.ac.in/courses.pdf
http://gndu.ac.in/download/Prospectus-2008+N.T..pdf
http://gndu.ac.in/download/Prospectus-2008+N.T..pdf
http://gndu.ac.in/download/Prospectus-2008+N.T..pdf

pemple avay. Improvement over this page is required so that it
does not be marked as the most exiting page in the website.

Top 10 of 156 Total Exit Pages

£

F291 0Tt 949 11 a3t fIndexasp

078 | 04¢% | 02T | 11T fdates heetsiiasp

1266 | 023% 698 7% fdowrnloadinthers asp

1154 | 02i%  E12| ¢ 3%% fadmson asp

2085 044% 353 | +41% (deparbmentasp

616 014% 344 + 2% JEEDOXEEDOS a5p

629 | oLe% 205 | 5asn Mdownloadforms asp

ET3 013% 23T 2:i% faboutizndu asp

358 005w 200 2o1% fDOWHLOADY Tenders asp

471 010% 189 | 23% fahontfamntsar.asp
Table 5: Top 10 of 156 Total Exit Pages
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13. Number of search strings

Search Srings are obtained from examining the referrer string
and looking for known patterns from various search engines.
According to usage patern for the gven data we have to find
out most popular search string, so that it can be used to inform
keyword grateges for the web site. Table 6 shows that the most
popular search sting for the website is gndu with a count of 32
hits whereas search gring gndu.ac.co is the least one with a
count of 3 hits.

14. Number of Countries

Countries are determined based on the top level domain of the
requesting site. This metrics is used in finding out the place on
the earth from where the website s

Top 20 of 139 Total Search Soinss
# | His

33 1190% |\ Gnda
19 TN zndu amritsar

Search String

19 70t gum nanak dev unives ity

13 +35% [gndu.ac in

4% hararar =yl a0 dn

136% |aum nanak umvers ity

L% (a1 nanal dew univers ity anwits ar

W et W e
—
X

1454 site of zum nanak devumvesity

L45% amarer zrdn.ac

Table 6: Top 10 of 139 Total Search Strings

accessed. Table 7 is used in finding out accessed. The topmogt
country is India from where the maximum access to the website
is made. The number of hits for Indiais 77341. The other

£
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4
4
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Top 10 of 51 Total Countries

# [mes | P [y Country

HOOTY | 7ot LoI3ITY| 7oiot) 2026322 | 7333 Tmresolved T nknoan
TTHL 1719% ) 3E2a3 | lé% ) GTIIEY 1éi™ India
16719 37i% ) OTE| 2% 106862 | +05% Mebr ok
8219 15%)  41B5) 18i%) 124305 312% (U5 Conenercial
1991 o4t TIT) wdin) 15784 040% Lustralia

65| 01t 366/| 017 192 021% Canada

480 011% 220 o010t E007 | 013% (U5 Educational

371 oosn 202 onon 4333 | 011% Pakistan

14| 007% 120| ooin 6304 01¢% Non-Profit Organzation
Table 7: Top 10 of 51 Total Countries
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countries having top access to the website are US Commercid,
Austrdia, New Zedand (Aotearoa) and Canada with 8219,
1991,768 and 654 hits respectively. Seps should be taken to
target these countries to increase treffic to the website by
cregting landing pages/offers or content with this geographic
focus.

15. Daily access

This metricsis very important from web usage pattern view as it

provides information that when inthe day accessto the website
was high. The analysis of the data col lected of the usage pattern
shows a very high usage pattern a the begnning of the daily

servicei.e a 8-9 AM period which is understandable as most of

the users start using internet immediately on arriving a their

respective offices. However, the usage of the site decreases with
the passage of time duringthe entire day especialy in the month
of Feb 2011. However there is an gppreciable volume of access
of the site before the pesk hours (8-9 AM ) in the months of Dec
2010 and Jan 2011. Thereis an unusual high accessibility during
5-8 hours in the months of Dec 2010 and Feb 2011 period which

could be attributed to unusua website access which is not
explanable.

4. Conclusion and Future Work

The importance of web metrics has dramaticaly increased due
to exremey fast gowth in Internet technology. The web
metrics is directly related to the purpose of the good website
design. Website with poor traffic can easily destroy the pumpose
of using web metrics. In this paper with the case study of
website gndu.ac.in we proposed a set of 15 web metrics that can
be used to increase the popularity of the website by increasing
its traffic.

Although we have tried to find out the web metrics that are
concern with web usage pattern, but ill there is a need to find
out the more and new ones. Other metrics that can play role are
Key Performance Indicator, Search engne optimization, IP
address owner etc.
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