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ABSTRACT

One of the purposes of Web usage mining is to find out
interesting user association rules from web server logs. It has
become vital for personalization, effective web site
management, business and support services, creating adaptive
web sites, and so on. In the web domain, items correspond to
pages and transactions to user sessions. Indirect associations,
type of infrequent pattern provide useful insight into the data.
The concept of indirect association is to indirectly connect
two rarely co-occurred pages via a third page called transitive
page. Mining positive and negative association rules in web
usage data become a hot spot. So, these all information leads
find new approach for discovering efficient rules for web.
Indirect positive and Negative Association Rules are
discussed here which can be used for Web Recommendation,
personalization etc. Mining indirect positive and negative
association rules for the web is explored very little so far in
the research work. The presented Proposed Approach of
algorithm is to extract the positive and negative association
rules from web session log file and then discover the indirect
positive and negative association rules from it.

Keywords

Association Rules, Indirect Association Rules, Positive and
Negative Association Rules, Preprocessing, Web Usage
Mining

1. INTRODUCTION

Internet is one of the fastest and necessary areas of data and
information gathering. But different types of data have to be
managed and organized for accessing efficiently. Web mining
is the integration of information gathered by traditional data
mining methodologies and techniques with information
gathered over the World Wide Web [1,4]. Web mining
contains a wide range of applications that aim at discovering
and extracting hidden information in data stored on the Web.
There are different important purposes of Web mining like, it
is to provide a mechanism to make the data access more
efficiently and adequately [1,5]. The information about the
activities of users is stored in log files which are derived and
discovered by the web mining.

Web data mining is separated into three fields: Web Content
Mining, Web Structure Mining, and Web Usage Mining [4].
Web usage mining is the area of data mining which deals with
the discovery and analysis of usage patterns from Web data,
specifically web logs. The purpose of WUM is to reveal the
knowledge hidden in the log files of a web server to improve
web based applications [4, 5]. Web log file is a simple plain
text file which record information about each user from web
server. Presentation of log files data in three different formats.
Out of them NCSA log format file [11] is used here.
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2. RELATED WORK:

PriyankaPatilet al. [3] focused on data preprocessing stages
and log file description. It presents algorithm for field
extraction and data cleaning. C.p. sumathiet al. [7] describes
about the preprocessing and its different various steps to
preprocess the web server log file. They explained the format
of web server log file and after it techniques which are used to
preprocess it. MohdHelmyAbd Wahab et al. [6] presents the
pre-processing techniques and one Algorithm for Reading
Server Logs and other for transfer to database using Active
server pages and dll on I1S Web Server Logs.

XiufengPiao et al. [2] proposed the algorithm which based on
the correlation and dual confidence, can mine the positive and
negative association rules. After pruning rules with dual
confidence result shows that given algorithm can reduce the
scale of meaningless association rules, and mine interesting
negative association rules. Anuradhaveleti et al.[9]proposed
an incremental algorithm (IPNAR) that mines positive and
negative association rules in web usage data. Given algorithm
incrementally updates web log association rules by using the
metadata of old database transactions as well as old mined
rules. So, No need of any multiple scan of dataset there. It
performs single scan over the dataset that’s why it overcomes
the limitations of other mining methods. As described by He
Jiang et al.[10] the efficient mining of multiple-level
association rule is proposed to resolve the question about the
can’t mining effective threshold rules due to different
frequency of every item. It has high potential to produce rare
but informative item rules. Algorithm based on multiple
minimum supports is designed simultaneously.

Przemystaw kazienkoetal.[8] describes indirect association
rules and how to get them using Indirect Association Rule
Mining (IDARM) algorithm. Association rules gives
relationship between WebPages derived from user behavior
which can be used in recommender system. The main
intension of recommendation is to suggest to user about web
pages that appear to be useful. Two types of indirect
associations rules are described in the paper: partial indirect
associations and complete indirect association. IDARM
algorithm and example given in this paper are used to find
indirect association rules in our proposed approach work.

Moreover, such rules may avoid some relationships between
pages, which do not occur together in the same user sessions.
This concerns especially pages not being connected directly
with hyperlinks (Fig. 1). To search important relationships
between pages that rarely occur in common sessions but are
simultaneously close to other pages (Fig. 1), new patterns
indirect association rules are suggested in this paper. Third
page can be considered as “indirectly associated” when Two
pages, which individually co-occur relatively frequently in
sessions with another.
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Pages 1 and 2 are not
directly associated

E

Fig. 1 Sessions with two documents (1 and 2), which are
associated only indirectly.[8]

3. PROPOSED WORK:

Analyzing the above existing work, one thing can be proposed
that is fusion of Indirect Positive Rules with Negative
Association Rules. Block diagram of proposed work is as
described below in fig 2.

Weh N Data . R Session Records
Log “| Preprocessing “ | [Session Id, Web
Files Pages]
Direct Indirect Find Direct Positive
Positive and Negatire ID&I_?‘M and Negative
Association Rules Algorithm Association Rules

Fig. 2 Proposed Approach — Indirect Positive and Negative
Association Rules.

Each Component of above block diagram is described as
following.

3.1 Web Log files:

Web log file is a simple plain text file which record
information about each user. Presentation of log files data in
three different format. W3C Extended log file format, NCSA
common log file format and IS log file format. We are going
to use NCSA common log file format [11] as shown in fig.3.

upTherc.upl. com - - [01/Aug/1995:00:00:07 -0400] "GET / HTTP/L.0" 304 O
128.159.129.170 - - [01/Aug/1995:00:13:16 -0400] "GET / HTTP/1.0" 200 7280

kgtykd.kj.yanagata-u.ac. jp - - [01/Aug/1995:00:00:17 -0400] "GET / HTTR/1.0" 200 7280
rpgopher. aist.go. jp - - {

143,158,26.50 - - [01/Aug/1995:00:14:07 -0400] "GET / KTTR/1.0" 200 7280

al.asu.edu - - [01/Aug/1995:00:03:55 -0400] "GET /Facts/faqQl.hem] HTTR/1.0" 200 19320

gul.att.com - - [01/Aug/1995:00:03:56 -0400] "GET /icons/menu. xbm HTTP/1.0" 304 0
gWl.att.com - - [01/Aug/1995:00:03:56 -0400] "GET /icons/text.xbm HTTR/1.0" 304 0
143.158.26.50 - - [01/Aug/1995:00:14:07 -0400] "GET / HTTP/1.0" 200 7280

Fig. 3Web servers Log file of NCSA format

3.2 Preprocessing:

It consists of data field extraction and data storage, data
cleaning and session identification. It eliminates unnecessary
records and validates the important records that are saved into
the database. Data field extraction is the process of separating
out various data fields from single server. After that those data
will be stored in database. Data cleaning consists of removing
all the data tracked in web logs that are useless and
unimportant for mining purposes. Fig.4 shows the clean data
of given web log file. Session identification identified the

01/4ug/1995:00:01:58 -0400] "GET /ksc.html HTTP/1.0" 200 7280
204, 248,155.42 - - [01/Aug/1993:00:05:32 -0400] "GET /icons/menu.xbm HTTR/1.0" 200 527
204,248.155.42 - - [Ol/Au%,’lggS:OO:OS:BZ -0400] "GET /icons/image.xbm HTTR/1.0" 200 S0¢
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session of different users as per the usage of website by
user.Fig.5describes the session identification and session list
of web server log file respectively.Fig.6 and Fig.7 show the
mapping of path to another name and mapping path session
wise of data of fig.4 respectively.

Id  Session_Ild site name
S / di
2 1 /shuttle /missions./sts-71/mission-sts-71 html d2
3 1 /shuttle fresources/orbiters /atlantis html dl
4 1 Jshuttle/resources/orbiters /challenger html dd
B 1 Jhistany/apolloapollo-17/apollo-17 html ds
3 1 /shuttle/missions/sts-71/images/images html  d&
7 1 Jshuttle/missions./sts-68/ksc-sdimage html d7
2 1 /shuttle /missions./sts-66/mission-sts-66 html dé
G 1 Jshuttlemissions./sts-63/migsion-sts-63 html dg
m 1 Jshuttle/resources/orbiters/discoveny html di0
111 /shuttle/resources/orbiters/endeavour himl dil
12 1 /shuttle /missions./sts-70/mission-sts- 70 html di12
13 1 AaciltiesAc3%a html d13
14 1 Jshuttlemissions./ste-26/migsion-sts-26 html dl4d

Fig.6 Mapping of Path name

path
111 d1d2,d3.d4d5d6,d7d3,d9.d10,d11d12.d13d14d15416
2 " 417418419
3 d20,d11d21,d22,423d23.d13.424
4 d27.d28 429,430
5 9 dild24da?
§ 10 d1d2d26d33d30
7 11 d3d24dR
8 12 d13d34,d2.d15d35d26 d36,d37.d38,d39.d40 d41,d33
9 15 d43,d44.d45446
10 16 d35d26.d47.d48 449 d50,d51d12.410,411d52.d53 d54
1 17 d22d26d26
1218 d1d31d55424,d32 d56 456 457

Fig.7 Mapping of Session wise Path name from Fig.6

3.3 Direct Positive and Negative

Association Rules [2, 9]:

Negative association rules A=>-B (or -A=>B, -A=>-B) are
more important for e-commerce and reconstruction of web
site. By removing unwanted page links using negative rules
appropriate and accurate structure of website can be created.
As following Fig.8 describe the method to find the positive
and negative association rules.
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path prato status  length
s HTTPA1D 304 ]
/history/sloylab./sloydab html HTTPAD 200 1687
fshuttle/missions,sts-69/mission-sts-B3himl  HTTPA1.0 200 10566
/ HTTPA10 200 7280
/history/apallo/apollo-16/apollo-16 html HTTPA1.0 200 2743
/shuttle/resources/orbiters/discovery html HTTPA1.0 200 6849
/shuttle/countdown/ HTTPA.0 200 4324
/history/sloylab./slodab-1 Html HTTPA0 200 1659
fshuttle/missions./sts-71/migsion-sts-71html  HTTP/A1.0 200 13450
Jshuttle/resources/orbiters/endeavour html - HTTP/A1.0 200 6168

Fig. 4Cleaned Data of web log

/. /shuttle/missions./sts-71/mission-sts-71 html, /shuttle/resources/orbiters/atlantis html, /shuttle/resourcesorbiters/challenger html,

/shuttle/missions./sts-63/mission-sts-65 html, /shuttle/resources/orbiters/endeavour html, /shuttle/missions/sts-72/mission-sts-72 html

/. /shuttle /missions./sts-71/mission-sts-71 html, /shuttle/countdown/, /shuttle/missions./sts-71/movies/maovies html, /images/

Fig.5 Session List of Log file data of fig.4

Association Rules

Megative Association Rules

)4

Generated
set=NULL

Fig.8 Algorithm for Positive and Negative Association

Rules

For the direct association rule two measures are used: support
and confidence are described. Here S°: the set of all user
sessions gathered by the system.S;: i-th user session is the
page set containing all pages viewed by the i user during the
i'" visit on the web site. [8]

Sup(X—Y) =card (S;€S%:XuYcSi})/card (S5)
Con(X—Y) =card (S;€S%:XuYcS})/card({Sie S°: X c S;}

Using these measures positive and negative rules (R1—> R2)
are found as shown in Fig.9.

Id site logname  fullhame  Date_time
2 uphercupl com ; - 01/Aug/1995-00:00:07
8 slppp6 intermind net - - 01/Aug/1995:00:00:10
15 133435645 - - 01/ Aug/1595:00.00: 16
16 katykd kj yamagata-u ac jp - - 01,/Aug/1595:00:00:17
18 d0ucré fral.gov - - 01/Aug/1995.00:00:19
19 w-esc-caZ-07onetcom.com - - 01/Aug/15995.00:00:19
28 www-c8.prowy.aol.com - - 01/Aug/1595:00:00:24
32 slppp6.intermind.net - - 01/Aug/1555:00:00:32
7 uplherc upl.com - - 01/Aug/1595:00:00:43
42 133.4356.45 - - 01/Aug/1595:00:00:.46
Id  Session_ld Path
AN
2 2 /history/shylab/skylab html, /history/skylab/slodab-1 html, /histony/skylab/skylab-2 html
3 3
4 4 £
4] 5 /history/apollo/apallo-16/apallo-16.html
& 6 Jshuttle/resources./orbiters./discovery html
7 7 /shuttle /countdown/
8 8 Jegibindmagemap./countdown 707285, 291, /shuttle/countdown /count html, fimages.
5 5 /histony/history btml, /history/apollo/apollo html, /history/apollo/apallo-13/apallo-13.html
0 10
Scan the transactions data,
Add to Rule L1 Set
v
Sean transaction data to get support and
confidence
v
Id R1 R2 Conf
Find ConflA—B), ‘ Find Conf(A——B), 1 di ~42  D.GEE
Conf(-4—-B) Conf(-A—B)
2 2 ~di d2 0.75
3 3 ~d1l  ~d3 1
@ 4 4 d1 d4 05
5 5 di ~d& 0.83:
& 6 ~d1l d& 0.75
L4 7 7 d2 dl 04
Direct Positive Direct Positive and g g 42 44 1
L] ] dz2 d5 04
10 10  d2 dé 04
i 11 d3 dl 1
12 12 44 di 0.42¢
13 13 a4 d2 0.7
14 14 d4 ds 0.42¢
15 15 d4 dé 0.42¢

Fig.9 Values of direct confidence for positive and negative
rules of example sessions from Fig.7.
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3.4 Indirect Association Rules:

Another approach to associations: indirect Association rules.
Association rules gives relationship between Web Pages
derived from wuser behavior which can be wused in
recommender system. The main intension of recommendation
is to suggest to user about web pages that appear to be useful.

di—"dj, dk is the indirect relationship from di to dj with
respect to dj, for which two direct association
rulesexist:di—dk and dk—dj with sup(di—dk) > supmin,
con(di—dk) > conmin and sup(dk—dj) > supmin, con(dk—dj)
> conmin, where di, dj, dk € D[where di,dk,dj :independent
web pages (documents) and D : web page domain, contains
independent web pages];di #dj #dk. The page dk, in the partial
indirect association rule di—>P#dj, dk, is called the transitive
pages shown in Fig.10. [8]

.-.--.-.....*

partial indirect association rule: d,—"’d),d;
con”(d;—""d,,dy)

Fig.10 Indirect Association between two web pages [8]

As following, fig. 11 described the method for finding
Indirect Positive and Negative Association Rules.
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Ditect Positive and Negative
Asgociation Rules

Sort Direct Rules dk->dj by their
antecedents di to L2
A
Get 1"/Mext direct rule di->dk
from L1
v
For given dk select Rules dle-=dj
from L2 to ListLk
A\
| Get nezt Rule dk-=dj from Lk for
the given dic

v

Complete indirect rule
di ->*dj exist 7

v

Create rule d1—>#d_]

Increase compete indirect
confedence, Inerement LTi‘

l LY=0

Al direct
Eules for di?

All direct
Rulesin 117

W

Calculate Maz Morm alize
complete indirect confidence

!

Remove complete Rules not
exceeding iconmin

Filtered out the same n opposite
Rules using measure

Fig.11Algorithm for indirect Association Rules (IDARM)
8]

3.5 Indirect Positive and Negative

Association Rules

Indirect Positive and Negative Association Rules founded
from previous Algorithm. Fig.12 Shows (R1— #R2) the
Indirect Positive and Negative Association Rules with their
respective confidence.

R2 Count  Conf

d Ril

a4 2 13125

1 a5 2 0.8625
3 ~d1 &6 1 03
4 ~d1 ~d3 4 2815
5 ~d1 ~d4 4 2815
6§ ~d1 ~d5 4 2815
7 ~d1 ~ds 2 138
g ~d1 ~d7 4 2815
9 ~d1 ~dg 4 2815
W ~d1 ~ds 4 2815
1 ~d1  ~dio 4 2815
12 41 41 4 2815
13~ ~di2 4 2815
14 ~d1  ~d13 4 2.755
15 ~d1  ~di4 4 2815

Fig.12Indirect Positive and Negative Association Rules
from fig.9.
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4. Experimental Result:

Data sets (logfiles) from the [13] repository are used
in the experiments. Table 1 describes the analysis of result
from different logfile. Fig.13 shows the graphical view of
analysis result and logl, log2, log3, log4 are logfiles as shown
in table 1 respectively.

Table 1 Analysis of Result

Algorithm UofS_access | nasa_access | clarknet_acce | Clarknet
_log _log aug95 | ss_log Sep |access aug
Records 54584 53300 52083 36185
IDARM 1744 1402 1668 1067
Proposed | +ve Rules 1081 1140 1355 867
Approach
-ve Rules 1046 968 1150 736
Total 2127 2108 2505 1603
3000
2500
2000 -
O IDARM
1500 -
@ Proposed Work
1000 -
500 1
o -

logl log2 log3 logd

Fig. 13Analysis of Result

5. CONCLUSION:

We have proposed approach for finding Indirect Positive
and Negative Association Rules in web usage mining .This
Given Approach combines the Rules of IDARM algorithm
and Positive and Negative Association Rules. We have
verified the approach practically using various Rule Measures.
It gets the accurate and more association rules then the other
algorithms.
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