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Finding relevant documents

� the problem is to find “relevant” documents 
in some collection
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� mere keyword searching is insufficient

� theoretical l y b est ap p roach:  a system that 
understands l anguage and reasoning
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Query types

� three b asic typ es
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� q uite simil ar,  b ut al l  hav e their own set of 
p rob l ems



The world wide web

� a huge set of interconnected documents

� ov er 9 0 %  of documents are usel ess,  how  to 
find rel ev ant ones

� any  k ey w ord q uery  most l ik el y  returns 
thousands of p ages

� a human can not b row se this amount 
efficientl y

� p ages must b e rank ed efficientl y  somehow



The ba s ic  idea  of  H I TS

� hy p erl ink s encode rel ationship s b etw een 
p ages

� most l ink s are p l aced intentional l y  b y  human 
b eings
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� pages that get more links are most likely 
important



Definitions

� w eb  pages f orm a graph G = (V, E)

� ev ery page has tw o f eatu res:  in- d egree and  
ou t- d egree
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� hub pages link together many other pages

� d esired  matc hes are c alled  aut ho r i t y  pages



Computing hubs and 
author itie s

� an iterative algorithm

� as s ign to eac h nod e p a hu b  w eight y and  
au thority  w eight x 

� c omp u te new  valu es  of  y and  x f or every  
nod e

� normaliz e y and  x

� rep eat u ntil eq u ilib riu m is  reac hed



The main iteration



G etting  res u l ts

� it c an b e p roven that the iteration c onverges

� the p ages  that have the larges t x valu es  are 
au thorities

� c orres p ond ingly  large y valu es  ind ic ate a hu b

� s orting b y  x valu e s hou ld  give the mos t 
relevant p ages

� how ever this  is  inf eas ib le f or large 
c ollec tions



N arrow ing  s earc h

� d o a k ey w ord  s earc h on e. g.  A l t a V i s t a

� the 2 0 0  f irs t matc hes  f orm a r o o t  s e t

� ad d  to b a s e  s e t
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� do further processing only on these pages



Basic results



S im ilar p ag e q ueries



R ef in ed  search

� the basic system works fine, but some 
q ueries are p robl ematic

� “ j ag uar”  can mean a car, sp orts teams or a 
g ame consol e 

� “ abortion”  d iv id es p ag es v ery strictl y to p ro-
choice and  p ro- l ife sections

� a g ood  search system shoul d  be abl e to 
sep arate these



S ub g rap h s

� a basic id ea:  p ag es d eal ing  with j ag uars as 
animal s are not that much l inked  to p ag es 
about the J ag uar g ame consol e

� d ifferent sets form d ensel y connected  
subg rap hs

� these can be found  using  eig env ectors

� unfortunatel y, we cannot know beforehand  
which eig env ector corresp ond s to which 
g roup



R ef in ed  search  results



C o n clusio n s

� a p rototyp e for a web search eng ine was 
p resented

� by anal yz ing  binary d ata ( l ink info)  the 
q ual ity of the resul ts is increased

� not comp utational l y heav y, but req uires a l ot 
of storag e sp ace/ band wid th

� the resul ts seem fairl y reasonabl e


