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----------------------------------------------------------------------------------------------------------AABBAATTRRAACCTT------------------------------------------------------------------------------------------------------------  
WWeebb  iiss  aa  llaarrggee  ppooooll  ooff  ddaattaa  aanndd  iinnffoorrmmaattiioonn..  OOnn  wweebb  tthheerree  aarree  vvaarriioouuss  ttyyppeess  ooff  ccoonntteennttss  tthheeyy  mmaayy  bbee  iinn  tthhee  ffoorrmm  

ooff  tteexxtt,,  iimmaaggeess,,  aauuddiioo,,  vviiddeeooss,,  mmeettaaddaattaa  aanndd  hhyyppeerrlliinnkkss..  WWeebb  ccoonntteenntt  mmiinniinngg  eennccoommppaasssseess  rreessoouurrccee  ddiissccoovveerryy  

ffrroomm  wweebb,,  ddooccuummeenntt  ccaatteeggoorriizzaattiioonn  aanndd  cclluusstteerriinngg  aanndd  iinnffoorrmmaattiioonn  eexxttrraaccttiioonn  ffrroomm  wweebb  ppaaggeess..  IInn  tthhiiss  ppaappeerr  wwee  

ddiissccuussss  tthhee  ggrraapphh  tthheeoorreettiicc  tteecchhnniiqquueess  ffoorr  wweebb  ccoonntteenntt  mmiinniinngg  tthhaatt  aarree  ccoommmmoonnllyy  uusseedd  aanndd  ccoommppaarree  tthhee  rreessuulltt..                          

  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------  

    DDaattee  ooff  SSuubbmmiissssiioonn::  3311  JJuunnee    22001133,,                                                                                            DDaattee  ooff  PPuubblliiccaattiioonn::  77..JJuullyy  22001133  

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------  
  

II..  IINNTTRROODDUUCCTTIIOONN  
The World Wide Web is a rich source of information and continues to expand in size and complexity. 

Retrieving of the required web page on the web, efficiently and effectively, is becoming a challenge for our user 

who is new on the internet pool of data. WWoorrlldd  wwiiddee  wweebb  iiss  tthhee  ccoolllleeccttiioonn  ooff  ddooccuummeennttss,,  iimmaaggeess,,  tteexxtt  ffiilleess  aanndd  

ootthheerr  ffoorrmmss  ooff  ddaattaa  iinn  ssttrruuccttuurreedd,,  sseemmii  ssttrruuccttuurreedd  aanndd  uunnssttrruuccttuurreedd..  TThhee  ddaattaa  ssttoorree  oonn  wweebb  iiss  bbeeccoommee  mmaaiinn  

ssoouurrccee  ooff  iinnffoorrmmaattiioonn  ffoorr  tthhee  uusseerrss  iinn  mmaannyy  ddoommaaiinn..  TThhiiss  iinnccrreeaassee  tthhee  uusseerrss  oonn  wweebb  aanndd  mmoosstt  ooff  tthhee  uusseerrss  aarree  

iinneexxppeerriieenncceedd..  DDuuee  ttoo  hheetteerrooggeenneeiittyy  aanndd  llaacckk  ooff  ssttrruuccttuurree  ooff  wweebb  ddaattaa  wweebb  mmiinniinngg  bbeeccoommiinngg  cchhaalllleennggiinngg  ttaasskk..  

TThhee  wweebb  ccoonnttaaiinnss  mmiixxttuurree  ooff  mmaannyy  kkiinnddss  ooff  iinnffoorrmmaattiioonn  aanndd  tthhiiss  iinnffoorrmmaattiioonn    ccoonnssttaannttllyy  kkeeeepp  cchhaannggiinngg  aanndd  

mmaakkeess  wweebb  ddyynnaammiicc  aanndd  nnooiissyy..  WWeebb  mmiinniinngg  iiss  ddeeaalliinngg  wwiitthh  tthhiiss  pprroobblleemm..  TThheerree  aarree  sseevveerraall  wweebb  mmiinniinngg  

aallggoorriitthhmm  tthhaatt  hheellppss  uusseerr  ttoo  ffiinndd  iinnffoorrmmaattiioonn  oorr  ddaattaa  ffoorr  tthhaatt  aaccttuuaallllyy  tthheeyy  aarree  llooookkiinngg  oonn  wweebb..  TThheerree  aarree  tthhrreeee  

ccaatteeggoorryy  ooff  wweebb  mmiinniinngg  aanndd  tthheerree  aarree  mmaannyy  aallggoorriitthhmmss..  IInn  tthhiiss  ppaappeerr  wwee  ffooccuuss  oonn  tthhee  wweebb  ccoonntteenntt  mmiinniinngg  aanndd  

tthhee  aallggoorriitthhmm  uusseedd  iinn  tthhiiss  tteecchhnniiqquuee..  TThhee  aaiimm  ooff  tthhiiss  ppaappeerr  iiss  ttoo  ssttuuddyy  tthhee  ggrraapphh  tthheeoorreettiiccaall  aallggoorriitthhmmss  tthhaatt  aarree  

uusseedd  iinn  wweebb  ccoonntteenntt  mmiinniinngg..  

  

II. WEB MINING 
Web mining is the retrieving data or information on web. Web mining is data mining technique that 

automatically discovers the information from web. It is having the following task: 

   1. Resource finding: the task of retrieving intended Web documents. 

   2. Information selection and pre-processing: automatically selecting and pre-processing  

       specific information from retrieved Web resources. 

   3. Generalization: automatically discovers general patterns at individual Web sites as well as  

        across multiple sites. 

   4. Analysis: validation and/or interpretation of the mined patterns. 

 

Web content mining targets the knowledge discovery, in which the main objects are the traditional 
collections of text documents and, more recently, also the collections of multimedia documents such as images, 

videos, audios, which are embedded in or linked to the web pages. Data mining because many data mining 

techniques can be applied in web content mining. It is also related with text mining because much of the web 

contents are text, but is also quite different from these because web data is mainly semi structured in nature and 

text mining focuses on unstructured text. Web structure mining focuses on the hyperlink structure of the Web. 

The different objects are linked in some way. Simply applying the traditional processes and assuming that the 

events are independent can lead to wrong conclusions. However, the appropriate handling of the links could lead 

to potential correlations, and then improve the predictive accuracy of the learned models. The goal of Web 

Structure Mining is to generate structured summary about the website and web page. Web Structure Mining has 

a relation with Web Content Mining. It is quite often to combine these two mining tasks in an application. Web 

usage mining focuses on techniques that could predict the behavior of users while they are interacting with the 
WWW. It is the process by which we identify the browsing patterns by analyzing the navigational behavior of 

user. Web usage mining collects the data from Web log records to discover user access patterns of Web pages. It 

focuses on techniques that can be used to predict the user behavior while the user interacts with the web. This 

activity involves the automatic discovery of user access patterns from one or more web servers. 
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TABLE1. WEB MINING CATEGORIES 

 
                                                                                                                            WWeebb  MMiinniinngg    

                        WWeebb  CCoonntteenntt  MMiinniinngg  WWeebb  SSttrruuccttuurree  

MMiinniinngg    

WWeebb  UUssaaggee  

MMiinniinngg      IIRR  VViieeww    DDBB  VViieeww    

VViieeww  OOff  DDaattaa  SSttrruuccttuurree    

UUnnssttrruuccttuurreedd  

SSeemmii  SSttrruuccttuurree  

WWeebb  SSiittee  aass  DDBB  

  

  

-Link Structure  -Interactivity  

MMaaiinn  DDaattaa  - Text documents 

-Hypertext documents  

-Hypertext documents  -Link Structure  -Server Logs 

-Browser Logs  

RReepprreesseennttaattiioonn  -Bag of words, n-gram 

Terms, 

-phrases, Concepts or 

ontology 

-Relational  

-Edge labeled Graph, 

-Relational  

-Graph  -Relational 

Table 

-Graph  

MMeetthhoodd    -Machine Learning 

-Statistical (including NLP)  

-Proprietary 

algorithms 

-Association rules  

-Proprietary 

algorithms  

-Machine 

Learning 

-Statistical 

-Association 

rules  

AApppplliiccaattiioonn  

CCaatteeggoorriieess  

-Categorization 

-Clustering 

-Finding extract rules 

-Finding patterns in text  

-Finding frequent sub 

structures 

-Web site schema 

discovery  

-Categorization 

-Clustering  

-Site 

Construction 

-adaptation and 

management 

-Marketing, 

-User Modeling  

 

III. WEB CONTENT MINING ALGORITHM 
These are web content mining algorithms. These algorithms are different from the previous web 

content mining algorithm. Here we are using graph theoretical technique. This is different from other in this we  

 

3.11..  TTHHEE  GGRRAAPPHH  BBAASSEEDD  KK--MMEEAANNSS  CCLLUUSSTTEERRIINNGG  AALLGGOORRIITTHHMM  

  

IInnppuuttss::  TThhee  sseett  ooff  nn  ddaattaa  iitteemmss  ((rreepprreesseennttiinngg  bbyy  ggrraapphhss))  aanndd  aa  ppaarraammeetteerr  kk,,  ddeeffiinniinngg  tthhee  nnuummbbeerr  ooff  cclluusstteerr  ttoo  

ccrreeaattee..  

  

OOuuttppuuttss::  TThhee  cceennttrrooiiddss  ooff  tthhee  cclluusstteerrss  ((rreepprreesseenntteedd  bbyy  mmeeddiiaann  ggrraapphhss))  aanndd  ffoorr  eeaacchh  ddaattaa  iitteemm  tthhee  cclluusstteerr  ((aann  

iinntteeggeerr  iinn  [[ii,,  kk]]  iitt  bbeelloonnggss  ttoo..  

    

SStteepp11::  AAssssiiggnn  eeaacchh  ddaattaa  iitteemm  rraannddoommllyy  ttoo  aa  cclluusstteerr  ((ffrroomm  11  ttoo  kk))  

SStteepp22::  UUssiinngg  tthhee  iinniittiiaall  aassssiiggnnmmeenntt,,  ddeetteerrmmiinnee  tthhee  mmeeddiiaann  ooff  tthhee  ggrraapphh  ooff  eeaacchh  cclluusstteerr..  

SStteepp  33::  GGiivveenn  tthhee  nneeww  mmeeddiiaannss,,  aassssiiggnn  eeaacchh  ddaattaa  iitteemm  ttoo  bbee  iinn  tthhee  cclluusstteerr  ooff  iittss  cclloosseesstt  mmeeddiiaann,,  uussiinngg  aa  ggrraapphh  

tthheeoorreettiicc  ddiissttaannccee  mmeeaassuurree..    

SStteepp44::  RRee--ccoommppuuttee  tthhee  mmeeddiiaannss  aass  iinn  sstteepp22  rreeppeeaatt  sstteepp33  aanndd  44  uunnttiill  tthhee  mmeeddiiaann  ddoo  nnoott  cchhaannggeess..  

  

33..22..  CCLLUUSSTTEERR  HHIIEERRAARRCCHHYY  CCOONNSSTTRRUUCCTTIIOONN  AALLGGOORRIITTHHMM  

Summary of Notation Used in CHCA  

B  the set of row vectors remaining to be processed by the algorithm (the “before    set”) 

C
→ 

  a row vector that is the current candidate for becoming a new cluster 

d
→  any cluster (row vector) in the “current set” K 

d
→’  any cluster (row vector) in the “done set” D 

D the set of row vectors already processed by the algorithm (the “done set”) 

K the set of parents of the current cluster candidate 

m the number of columns in the membership table X (the number of terms) 

n the number of rows in the membership table X (the number of web pages) 

n˜ the number of rows in the reduced membership table X (number of distinct 

rows) 

rr
→→    a row vector from X, representing the terms appearing on a particular web page 

x
→ a cluster in the hierarchy created by the algorithm 

X the membership table with n rows and m columns 

 ˜ 
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X  the reduced membership table, created from X, with m columns and n˜ rows 

MCT a user defined parameter, the Maximum Cluster Threshold, which determines the maximum number of 

clusters to create 

MPT a user defined parameter, the Minimum Pages Threshold, which determines the minimum number of 

pages each cluster can contain 

MDT a user defined parameter, the Maximum Distance Threshold, which determines the maximum difference 

in terms to consider when adding new clusters 

m
→

 a row vector with m components, all of which are 0 (the empty cluster) –    the difference operation 
between vectors defined above (in Step!3e only,   we use this operator as a shorthand for the set theoretic 

removal of an element from a set)  

TThhee  aallggoorriitthhmm  ttaakkeess  aa  bbiinnaarryy  mmaattrriixx  ((aa  ttaabbllee))  aass  iinnppuutt..  TThhee  rroowwss  ooff  tthhee  ttaabbllee  ccoorrrreessppoonnddss  ttoo  tthhee  oobbjjeeccttss  

wwee  aarree  cclluusstteerriinngg..  HHeerree  wwee  ddeessccrriibbiinngg  tthhiiss  aallggoorriitthhmm  wwiitthh  wweebb  ppaaggeess,,  bbuutt  tthhee  mmeetthhoodd  iiss  aapppplliiccaabbllee  ttoo  ootthheerr  

ddoommaaiinnss  aass  wweellll..  

  

SStteepp11::  CCrreeaattiinngg  aa  ddaattaa  ssttrruuccttuurree  ((  tthhee  mmeemmbbeerrsshhiipp  ttaabbllee  XX))..  TTaabbllee  iiss  bbiinnaarryy  rreepprreesseennttaattiioonn  ooff  tthhee  rreellaattiioonnsshhiippss  

bbeettwweeeenn  eeaacchh  wweebb  ppaaggeess  aanndd  eeaacchh  tteerrmm  aanndd  iiss  tthhee  pprriimmaarryy  iinnppuutt  ttoo  tthhee  aallggoorriitthhmm..  

      TTaabbllee  ccoonnttaaiinnss  rroowwss  aanndd  ccoolluummnnss..  

      RRooww  ==  TThhee  nnuummbbeerr  wweebb  ppaaggeess..    

      CCoolluummnnss  ==TToottaall  nnoo  ooff  tteerrmmss  wwhhiicchh  aappppeeaarrss  oonn  aatt  lleeaasstt  oonnee  ppaaggee..  

IIff  ppaaggee  ii  ccoonnttaaiinnss  tthhee  jjtthh  tteerrmm  ,,  tthheenn  aatt  rrooww  ii  aanndd  jj  iiss  tthhee  mmeemmbbeerrsshhiipp  ttaabbllee((XXiijj))  tthheerree  wwiillll  bbee  aa  11;;  ootthheerrwwiissee  tthheerree  

wwiillll  bbee  aa  00..  

  

TThhee  tteerrmm  ““mmeemmbbeerrsshhiipp  ttaabbllee””  tteellllss  tthhaatt  tthhiiss  ttaabbllee  iiss  ffoorr  cclluusstteerriinngg,,  nnoott  ffoorr  aann  iinnffoorrmmaattiioonn  rreetteerriivvaall  ttaasskk..  

SStteepp22::  IInn  tthhiiss  sstteepp  tthhee  dduupplliiccaattee  rrooww  vveeccttoorr  aarree  rreemmoovvee  ffrroomm  ttaabbllee  XX  aanndd  aa  nneeww  rreedduucceedd  mmeemmbbeerrsshhiipp  ttaabbllee  XX  iiss  

ccrreeaatteedd..  IInn  tthhiiss  ttaabbllee  oonnllyy  nn((≤≤nn))  ddiissttiinncctt  rrooww  vveeccttoorr  eexxiisstt..  

TThhee  nneeww  ddaattaa  ssttrruuccttuurree  xx  iiss  ccrreeaatteedd  wwhhiicchh  ccrreeaatteess  tthhee  hhiieerraarrcchhyy..  WWee  ccaann  oonnllyy  ccoonnssiiddeerriinngg  tthhee  uunniiqquuee  rrooww  

vveeccttoorr,,  tthhaatt‟‟ss  wwhhyy  wwee  oonnllyy  nneeeedd  tthhee  ssmmaalllleerr  xx  ttaabbllee  ttoo  ccrreeaattee  tthhee  hhiieerraarrcchhyy..  TThhiiss  iiss  tthhee  pprree  pprroocceessssiinngg  sstteepp  ooff  

tthhee  aallggoorriitthhmm..  SSiinnccee  iinn  tthhiiss  sstteepp  wwee  rreedduucceedd  tthhee  ttaabbllee,,  ssoo  tthhaatt  mmeemmoorryy  rreeqquuiirreemmeennttss  aanndd  rruunnnniinngg  ttiimmee  ooff  tthhee  

mmaaiinn  ppaarrttss  ooff  tthhee  aallggoorriitthhmmss  aarree  rreedduuccee..  

  

SStteepp33::  TThhee  cclluusstteerr  hhiieerraarrcchhyy  ffrroomm  xx  iiss  ccrreeaatteedd  bbyy  uussiinngg  uusseerr  ddeeffiinneedd  vvaalluueess  ffoorr  ppaarraammeetteerrss  MMCCTT,,  MMDDTT  aanndd  

MMPPTT..  TThhee  ddeessccrriippttiioonn  ffoorr  tthhee  pprroodduucceess  iiss  aass  ffoolllloowwss::--  LLeett  BB,,  tthhee  ““BBeeffoorree  sseett””  ,,  bbee  tthhee  sseett  ooff  rrooww  vveeccttoorrss  nnoott  yyeett  

aassssiiggnneedd  ttoo  aannyy  cclluusstteerr..  IItt  iinniittiiaallllyy  ccoonnttaaiinnss  aallll  tthhee  rrooww  vveeccttoorr  ooff  xx,,  nnaammeellyy  {{rr11
→→    

,,  …………..,,rrnn
→→

}}..  

SSeett    DD,,  tthhee  „„‟‟DDoonnee  sseett‟‟‟‟  iiss  tthhee  sseett  ooff  cclluusstteerrss  ccrreeaatteedd  bbyy  tthhee  aallggoorriitthhmm  ssoo  ffaarr..  DD  iiss  iinniittiiaallllyy  sseett  ttoo  {{m
→

} while 

BØ( i.e non empty, there are still candidates to process) and │D│≤ MCT+1 do the following steps: 
 

Step3(a): C
→ , the „‟candidate vector” is a row vector from set B which has a minimum number of terms (1 

bits). IF there is more than one row with the same minimum number of terms, selected one at random for C→ or 

we can also write C→ be a row vector from set B such that for all ai
→ B , │C

→
│≤│ ai

→
│. 

 

Step3(b): Search a set of clusters K  of D such that C→
.d

→
=d

→ for all d→K and d→ D. 
The parent cluster or existing cluster in the set k must satisfying the following two conditions simultaneously: 

1) Sub set hood: C
→

.d
→

=d
→ states that K only consists of those clusters. Such that the attributes of the 

parent clusters (those in K ) are a subset of those of the child cluster. 

 

2) Minimum Distance: when using the vector different operation we defined the standard absolute value 

operation (abs). 

Abs (│C
→

││d
→

│, 

The condition C
→ d

→ 
≤ C

→ d
→  means the direct parents of C

→ are those clusters that have the least 
“distance” (difference in terms) from the child (or, put another way , the parents of C→ those clusters with the 

most terms in common). This needed to enforce a proper ordering among the clusters. 

 

Step3(c): If the minimum of   C
→ d

→ 
 for all d→K ≤ MDT or K   

ccoonnttaaiinnss  
  m

→
 (i.e C→ 

 is a base cluster), then 
candidate vector C→

 becomess  tthhee  cchhiilldd  ooff  aallll  cclluusstteerrss  iinn  KK  bbyy  iinnhheerriittaannccee  ((  oorr  mmuullttiippllee  iinnhheerriittaannccee  iinn  KK  hhaass  

mmoorree  tthhaann  oonnee  eelleemmeenntt))..  OOtthheerrwwiissee,,  sskkiipp  ttoo  ((sstteepp33((ee))  ))..  CClluusstteerr  wwiitthh  m
→

 (the empty cluster) as a parent are base 
clusters. Each child cluster inherits the terms from its parent cluster(s) and adds its new terms. 

 

Step3(d): D = D  C
→

 . in other words, add the row vector corresponding to C→
 to set D(the “ Done Set “). 
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Step3 (e): B= B  C
→

. that is, remove the row vector corresponding to C→
 from the set B (“the before set”). 

 

Step 4: After the loop in step3 ends, the initial cluster hierarchy has been created. However the web pages have 

not yet been assigned to clusters. For each web pages (row) in the original membership table X ,assign the web 

pages to a cluster using the distance measure: 

                            m 

     Dis (r,i) =1/m ∑ Yij . (Yij   Xrj)          ……….(4.1)  
                                                                                  jj==11  

wwhheerree  mm  iiss  tthhee  nnuummbbeerr  ooff  tteerrmmss((  nnuummbbeerr  ooff  ccoolluummnnss)),,  Xrj is the jth term in row r of the original 

membership table , and   Yij is jth  term of cluster i in the hierarchy (vector corresponding to the cluster). 
Step 5: starting with the clustering farthest down in the hierarchy , remove those clusters that have a number of 

web pages assigned to them less than MPT. Re assign the pages from the deleted clusters to the remaining 

clusters. 

 

3.3. THE GRAPH THEORETIC GLOBAL K-MEANS ALGORITHM 

The global k-means algorithm proposed by likas et al is a way of determining “good” initial cluster 

centers for the k-means algorithm. The basic procedureis an incremental computation of cluster centers. 

starting at the case of one cluster(k=1), the cluster center is defined to be the centroid of the entire data set. 

for general case of k-cluster, the centres are determined by taking the centers from the k-1 cluster problem & 

then determining the optimum location of a new center. 

this is done by considering each data item as the new cluster center and then executing the k-means 
algorithm with that particular set of cluster centers and determining which data point minimize the error as 

defined by:                     N   M 

E(m 1 ……mM)=∑  ∑  I(xi   ck ) ║ xi - mk║
2
 ……………3.1  

                                                                                                          ii==11      kk==11  

  

                      wwhheerree    

                      NN==  iiss  tthhee  nnuummbbeerr  ooff  ddaattaa  iitteemmss  

                      MM==  nnuummbbeerr  ooff  cclluusstteerrss  

                      XX  ii==  ddaattaa  iitteemm  ii    

                      mmkk  ==  iiss  cclluusstteerr  cceenntteerr  kk  

            

  II((xx))==  11  iiff  XX  iiss  ttrruuee  &&  00  ootthheerrwwiissee  ffoorr  mmaannyy  aapppplliiccaattiioonnss  tthhiiss  wwiillll  bbee  ttoooo  ttiimmee  ccoonnssuummiinngg  ssoo  tthhee  aauutthhoorr  hhaavvee  aallssoo  

pprrooppoosseedd  aa  ““ffaasstt””  vveerrssiioonn  ooff  gglloobbaall  kk--mmeeaannss..  AAccccoorrddiinngg  ttoo  tthhiiss  vveerrssiioonn  iinnsstteeaadd  ooff  rruunnnniinngg  kk--mmeeaannss  wwhheenn  

ccoonnssiiddeerriinngg  eeaacchh  ddaattaa  iitteemm  aass  aa  nneeww  cclluusstteerr  cceenntteerr  ccaannddiiddaattee,,  wwee  ccaallccuullaattee  tthhee  ffoolllloowwiinngg::  

                                        NN  

                        bbnn  ==  ∑∑  mmaaxx  ((  dd
jj
kk--11  ║║xxnn    xxjj║║

22
  ,,00))  …………………………………………33..22  

                                        
jj==11  

  

                      wwhheerree,,  

                            

                      dd
jj
kk--11==  iiss  tthhee  ddiissttaannccee  bbeettwweeeenn  ddaattaa  iitteemm  xxjj  &&  iittss  cclloosseett  cclluusstteerr  cceenntteerr  ffoorr  tthhee  kk--11  cclluusstteerriinngg  pprroobblleemm..  

WWee  tthheenn  sseelleecctt  tthhee  nneeww  cclluusstteerr  ttoo  bbee  ddaattaa  iitteemm      xxii  wwhheerree::  

  

                            ii  ==  aarrgg  mmaaxx  bbnn          ……………………..33..33  

                                                      
nn  

  

33..44..  AA  GGRRAAPPHH  BBAASSEEDD  EEXXTTEENNSSIIOONN  OOFF  TTHHEE  KK--  NNEEAARREESSTT  NNEEIIGGHHBBOOUURR  MMEETTHHOODD  

BBeeffoorree  uunnddeerrssttaannddiinngg  eexxtteennssiioonn  ooff  tthhee  KK--NNMM  ffiirrsstt  wwee  ddeessccrriibbee  tthhee  KK--NNMM  aanndd  tthheenn  iittss  eexxtteennssiioonn..  TThhee  

bbaassiicc  KK--NNMM  aallggoorriitthhmm  iiss  aass  ffoolllloowwss..  FFiirrsstt  wwee  hhaavvee  aa  ddaattaabbaassee  ooff  ttrraaiinniinngg  eexxaammpplleess  ((iinnssttaanncceess))..  IInn  tthhee  bbaassiicc  KK--

NNMM  aapppprrooaacchh  tthheessee  wwiillll  bbee  nnuummeerriiccaall  vveeccttoorr  iinn  ssoommee  rreeaall  vvaalluueedd  ffeeaattuurree  ssppaaccee..  

    

    TThhee  bbaassiicc  KK--  NNeeaarreesstt  NNeeiigghhbboouurr  AAllggoorriitthhmm    

  IINNPPUUTT::  AA  sseett  ooff  pprree  ccllaassssiiffiieedd  ttrraaiinniinngg  iinnssttaannccee  aa  qquueerryy  iinnssttaannccee  qq,,  aanndd  aa  ppaarraammeetteerr  KK,,  ddeeffiinniinngg  tthhee  nnuummbbeerr  ooff  

nneeiigghhbboouurrss  ttoo  uussee..  

  

OOUUTTPPUUTT::  AA  llaabbeellss  iinnddiiccaattiinngg  tthhee  ccllaassss  ooff  tthhee  qquueerryy  iinnssttaannccee  qq..  

  

SStteepp  11::  ffiinndd  tthhee  KK--cclloosseesstt  ttrraaiinniinngg  iinnssttaanncceess  ttoo  qq  aaccccoorrddiinngg  ttoo  aa  ddiissttaannccee  mmeeaassuurree..  
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SStteepp  22::  sseelleecctt  tthhee  ccllaassss  ooff  qq  ttoo  bbee  tthhee  ccllaassss  hheelldd  bbyy  tthhee  mmaajjoorriittyy  ooff  KK--  nneeaarreesstt  ttrraaiinniinngg  iinnssttaanncceess..  

  

TThhee  eexxtteennssiioonn  tthhaatt  iiss  nnooddee  oonn  KK--  nneeaarreesstt  nneeiigghhbboouurrss  aallggoorriitthhmm  iiss,,  wwee  uussiinngg  ggrraapphh  aass  ddaattaa  ffoorr  KK--nneeaarreesstt  

nneeiigghhbboouurrss,,  bbyy  uussiinngg  tthhee  mmeetthhoodd  ooff  ggrraapphh  tteecchhnniiqquueess  ttoo  mmooddeelleedd  wweebb  ddooccuummeennttss..  

AAnndd  uussiinngg  ggrraapphh  tthheeoorreettiiccaall  tteecchhnniiqquueess  ddiissttaannccee  mmeeaassuurree::  

  

                                                            ││MMCCSS  ((GG11,,GG22))││  

ddMMCCSS  ((  GG11,,  GG22))  ==  11▬▬▬▬▬▬▬▬▬▬▬▬▬▬                              …………………………....44..11  

                                                            MMaaxx  ((││GG11││,,││  GG22││))  

  

                                                                              ││MMCCSS  ((GG11,,GG22))││  

ddWWGGUU  ((  GG11,,  GG22))  ==  11▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬      ………………....44..22  

                                                              ││GG11││++││  GG22││││  MMCCSS  ((GG11,,GG22))││  

  

  

ddUUGGUU  ((  GG11,,  GG22))  ==  ││GG11││++││  GG22││  22││  MMCCSS  ((GG11,,GG22))││          ......................44..33  

  

  

ddMMMMCCSS  ((  GG11,,  GG22))  ==  ││GG11││++││  GG22││││  MMCCSS  ((GG11,,GG22))││            ......................44..44    

  

  

                                                                          ││MMCCSS  ((GG11,,GG22))││  

ddMMMMCCSSNN    ((  GG11,,  GG22))  ==  11    ▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬▬      ………………………………44..55  

                                                                          ││MMCCSS  ((GG11,,GG22))││  

  

  

33..55..  GGRRAAPPHH      HHIIEERRAARRCCHHYY  CCOONNSSTTRRUUCCTTIIOONN  AALLGGOORRIITTHHIIMM  ((GGHHCCAA))  

  

11..55..11  PPAARRAAMMEETTEERR    

IInn  GGHHCCAA  wwee  uussee  ffiivvee  uusseerr  ddeeffiinneedd  ppaarraammeetteerr  ttoo  ccoonnttrrooll  tthhee  pprrooppeerrttiieess  ooff  rreessuullttiinngg  cclluusstteerr  hhiieerraarrcchhyy..  MMoosstt  ooff  

tthheessee  aarree  tthhee  ssiimmiillaarr  ttoo  tthhee  CCHHCCAA  ppaarraammeetteerr..  

  

  (1) MTT (Maximum Terms Threshold). This parameter restricts the maximum number of vertices in the 

resulting graph representations of documents. We have two options. We can use the MTT most frequently 

occurring terms on each page (where frequency means the number of occurrences on a given page). Or we can 

create a common set of the MTT most frequently occurring terms across all pages (where frequency means the 

number of pages where a term occurs at least once). The default option is to use the 30 most frequently 

occurring terms across all pages. 

 
(2) MPT (Minimum Pages Threshold). This parameter is used in the pruning section of GHCA by removing 

clusters that have fewer than MPT native pages assigned to them. The default value is 3. 

 

 (3) MDT (Maximum Distance Threshold). This parameter is used for restricting the growth of the hierarchy. 

We do not add clusters to the hierarchy whose difference in size from their parent(s) is greater than MDT. As we 

mentioned in Chapter!4, the size of a graph is defined as the sum of the number of edges and vertices in the 

graph. The default value of MDT is 2, which is large enough to allow the addition of one new term to an existing 

phrase (i.e. one node and one edge). 

 

(4) MCT (Maximum Cluster Threshold). This parameter is used to limit the overall size of the hierarchy. We 

stop the hierarchy construction phase of the algorithm once it has created MCT clusters or we have no candidate 
graphs remaining. The default value is 50. 

 

(5) BCST (Base Cluster Size Threshold). This parameter is used to limit the size of base (top level) clusters. We 

do not create a new base cluster if its size exceeds BCST. The default value of BCST is 3. The default value is 

large enough to admit a two term phrase (i.e. two nodes connected by an edge) as a base cluster.  
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33..55..22  AALLGGOORRIITTHHMM  

TThheerree  tthhrreeee  bbaassiicc  sstteepp  ffoorr  tthhiiss  aallggoorriitthhmm  tthheeyy  aarree  iinniittiiaall  hhiieerraarrcchhyy  ccoonnssttrruuccttiioonn,,  ddooccuummeenntt  aassssiiggnnmmeenntt  

aanndd  bboottttoomm--uupp  cclluusstteerriinngg  pprruunniinngg..  

  

SStteepp11::  IInniittiiaall  hhiieerraarrcchhyy  ccoonnssttrruuccttiioonn  

11..  FFiinndd  tthhee  ccaannddiiddaattee  ggrraapphh  wwiitthh  mmiinniimmuumm  ssiizzee,,  aanndd  tthhee  ssiizzee  ooff  aa  ggrraapphh  GG,,  ││GG││,,  iiss  ddeeffiinneedd  aass  tthhee  ssuumm  ooff  tthhee  

nnuummbbeerr  ooff  eeddggeess  aanndd  vveerrttiicceess,,  ││VV││++││EE││,,  aanndd  mmaakkee  iitt  tthhee  cclluusstteerr  ccaannddiiddaattee..  IIff  tthheerree  iiss  aa  ttiiee  tthhaann,,  sseelleecctt  

oonnee  ooff  tthhee  ggrraapphhss  aatt  rraannddoomm..  

22..  NNooww  wwee  hhaavvee  ttoo  ddeetteerrmmiinnee  tthhee  ppoossssiibbllee  ppaarreennttss  ooff  tthhee  cclluusstteerr  ccaannddiiddaattee  iinn  tthhee  hhiieerraarrcchhyy,,  ssuucchh  tthhaatt  aannyy  

ppaarreennttss  ooff  tthhee  cclluusstteerr  ccaannddiiddaattee  aarree  ssuubb--ggrraapphhss  ooff  tthhee  cclluusstteerr  ccaannddiiddaattee  aanndd  tthhee  ddiissttaannccee,,  ddeeffiinneedd  aass  tthhee  

ddiiffffeerreennccee  iinn  ssiizzee  bbeettwweeeenn  tthhee  ttwwoo  ggrraapphhss,,  iiss  mmiinniimmuumm..  ..  

3. IIff  tthhee  cclluusstteerr  ccaannddiiddaattee  iiss  tthhee  bbaassee  cclluusstteerr  ((aanndd  iitt  hhaass  nnoo  ppaarreennttss  cclluusstteerr  iinn  sstteepp  22))  and if the size of the graph 

is less than or equal to BCST, than we have to add cluster candidate as a base cluster in the hierarchy. 

4. If the cluster candidate is not a base cluster and the difference in size between the cluster candidate and the 

parents is less than or equal to MDT, than we have to add the cluster candidate to the hierarchy. 

5. Now we have to remove cluster candidate from the set of candidate graph. 

6. After doing all this if there is number of cluster in the hierarchy is less than MCT and there is still candidate 

graph remaining, than move to step1; or proceed to the initial document assignment phase. 

 

Step2: Document assignment phase 

For every page that is represented in the set of page graphs, we have to determine that which cluster in 

the hierarchy have the smallest distance according to the MCS distance measure: 

                          

                                                                 ││MMCCSS  ((GG11,,GG22))││  

ddMMCCSS  ((  GG11,,  GG22))  ==  11▬▬▬▬▬▬▬▬▬▬▬▬▬▬                          

                                                            MMaaxx  ((││GG11││,,││  GG22││))  

  

11..  IIFF  tthheerree  iiss  11  mmiinniimmuumm  ddiissttaannccee,,  tthhaann  wwee  hhaavvee  ttoo  sskkiipp  tthhiiss  ppaaggee  aanndd  rreettuurrnn  ttoo  11..  

22..  Assign the page to the cluster(s) which have minimum distance as a native page.  

33..  Also assign the page to super-clusters above the clusters selected in step 2 in the hierarchy as an inherited 

page; continue to propagate the inherited page up the hierarchy from child to parent until a base cluster is 
reached.  

 

Step3: Cluster Pruning Phase 

1. Starting with the lowest level in the hierarchy, delete all clusters at that level from the hierarchy 

    that have less than MPT native pages assigned to them. 

2. Given the new hierarchy, re-assign all the pages from the deleted clusters as described above      

    in DOCUMENT ASSIGNMENT PHASE steps (1) to (3). 

3. Fix orphaned clusters by updating the parent information as in INITIAL HIERARCHY      

    CONSTRUCTION step (2). 

4. Repeat steps (1) to (3) going up one level in the hierarchy each iteration until the top level is      

    reached. 
 

Step4: Results Display Methodology for GHCA 

1. For each cluster, first display the longest simple paths (acyclic paths not contained in any other acyclic paths) 

in the graph as ordered phrases; next show any isolated nodes as single terms. 

2. If the cluster is not a base cluster, show only those phrases or terms which are specific to the 

    graph (i.e., those not displayed for a parent cluster).     

 

IV. CONCLUSION 
  Web mining having three categories and web content mining is one of them. These algorithm   used in 

web content mining, these algorithms using graph based technique. They are different from other web mining 
algorithm because they do not using vector technique. These algorithms are more optimal than the vector 

technique. Graph based algorithm makes web content mining more suitable than the vector based technique. 

This paper is focus only on graph theoretical technique of web content mining. Here we would like to add a 

hypothesis that if we use fuzzy logic with graph theoretical techniques than web content mining may gives us 

more better and optimal result.  

 

 



GGrraapphh  TThheeoorraattiicc  TTeecchhnniiqquueess  FFoorr  WWeebb  CCoonntteenntt  MMiinniinngg  

wwwwww..tthheeiijjeess..ccoomm                                                                                            TThhee  IIJJEESS                                                                                                                        PPaaggee  4411  

REFERENCES 
[1] Page Ranking Algorithms for Web Mining,Rekha Jain Department of Computer Science, Apaji   Institute, Banasthali University 

C-62 Sarojini Marg, C-Scheme, Jaipur,Rajasthan Dr. G. N. Purohit Department of Computer Science, Apaji Institute, Banasthali 

University. 

[2] Graph-theoretic techniques for web content mining,Adam Schenker, University of South Florida 

[3] ON TWO ALGORITHMS USED IN WEB STRUCTURE MINING,Claudia Elena Dinucă Ph. D Student,University of Craiova 

Faculty of Economics and Business Administration Craiova, Romania Dumitru Ciobanu Ph. D Student University of Craiova 

Faculty of Economics and Business Administration Craiova, Romania. 

[4] Performance Improvement Of Web Usage Mining By Using Learning Based K-Mean Clustering , Ms. Vinita Shrivastava 

M.Tech (Information Technology) Technocrats Institute of Technology, Mr. Neetesh Gupta Head Of Department (Information 

technology) Technocrats Institute of Technology,Bhopal  india. 

[5]     Baeza-Yates, R. and Ribeiro-Neto, B., 1999. Modern Information Retrieval. Addison-Wesley-Longman Publishing 

Co.Harlow, England. 

[6] Cooley R. et al, 1997. Web Mining: Information and Pattern Discovery on the World Wide Web. Proceedings of theIEEE 

International Conference on Tools with Artificial Intelligence (ICTAI‟97), pp. 12-23. 

[7] Doszkocs, T. E. et al, 1990. Connectionist models and information retrieval. In Annual Review of Information Scienceand 

Technology (ARIST), 25, pp. 209-260. 

[8] Kosala R. and Blockeel H., 2000. Web Mining Research: A Survey. In Newsletter ACM SIGKDD, Vol. 2, Issue 1, pp. 1-15 


