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WWW Conference
Tracks

E*Applications
E-Commerce,  E-Science

E-Learning

Browsers and 
User Interfaces

Data Mining

Hypermedia 
and Multimedia

Performance, Reliability 
and Scalability

Pervasive Web 
and Mobility

Search

Security, Privacy, 
and Ethics

Semantic Web

Web Engineering

XML and 
Web Services

•Classifying, and
Clustering docs
•Mining content,
link structure,
and usage data
•Evolution of the Web

•Web info. vis.
•Browsing and
navigation

•Link-based search
techniques
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123HIJK:LMNOP[ACM Hypertext 2001]
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JK4LM�NO(D*EPQRSTU)
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• HITS [Kleinberg, 1997]
– cEWd�efTUgZLh
iY0D*EPQRSTU�\]

• Trawling [Kumar et al, 1999]
– VD*EPQRSTU�jklKBb

• Graph Structure in the Web [Broder et al, 2000]
– D*EVm;FG)LMno

SONY

TOSHIBA

NEC
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Relationship graph

NEC

Toshiba

Canon

Microsoft

Adobe

Oracle

SONYIBM

For each page, find authorities in the neighborhood, 
and make edges from the page to authorities

Olympus

Konika
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Relationship Graph

NEC

Toshiba

Canon

Olympus

Microsoft

Adobe

Oracle

SONYIBM

Konika

Web Community Chart

NEC

Toshiba

Canon

Olympus

Microsoft

Adobe

Oracle

SONYIBM

•Build a graph of clusters
•Weights of edges are # of 
relationships between clusters

3

2

PC vendors

Software
vendors

Digital Camera
Vendors

Konika
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– 2004/05����� ID�<OutLinks><InLinks>�DB�

2.6G��	
1999���
�URL������
4.5G�����
30GB���������� DB!

• �(vwlx�y�DB (URLuTitle, URLu<AnchorTexts>)

–�
������




9

��������	
�Yahoo!�
�
[�� 2003]

���������	
��
���� �������

����������������� ���������

� ��� ������

������� !"#$%��%&'�(
)*+,-�./0URL1523���

4079 !"#$%(33930URL 458.13)
4965�%&'�((63757URL 4512.84)

bcURL�(2002�4dOefg8)

�� ��� ��� ��� ��� ����

������������	
�

������	
������� �����

�������

�������

�������

�������

��	
�Yahoo!����

URL4

URL2

URL3

URL1URL1

URL2

URL3

URL4

PQRSTUz{�v
Yahoo!|U}qvf



10

()*+,-�	&'6
• hi645jklmjn:opfqrsjt

78��
• 6789:��;<=�>?[@ABCDEF]

– DEWS2001
• GH�I�JK:��;LM�<=[NO,PQB.RSF]

– ~����F���wbWB*������2000�2001
• Web Community Browser [T6BUVEF]

– DEWS2002, WISS2002, FIT2002
• WHX�%&'�(����[YZ]

– DEWS2003, TOD22
• E[WHX\']�^_`a[Eb]

– TOD20, DEXA2004
• (�'`a�c�defgh�G��ijk3[RICOH]

– NTCIR3 Web
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time

Web 
Archive

Crawling

Extract all communities 
and their relevance

Internet

Compare

T1 T2 T3

����

• A Large-Scale Study of the Evolution of Web Pages 
[Fetterly et al 2003]
– 1.5�������1�11��	

– �����
�������

• What’s New on the Web? [Ntoulas et al 2004]
– ���150��������	
��1��1�� !
– "#$%���&'()(*���

• Recall (Internet Archive) [Patterson 2003]
– Recall+Internet Archive�,-./
0(�(1%23456

– ’967’0389:	
;<110�����/=
– >?@�A�B�$%C�DEF�GH
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Types of Changes

timetk-1 tk

ccc.jp
ddd.jp

aaa.jp
bbb.jp

EmergeEmerge

eee.jp
fff.jp
ggg.jp

DissolveDissolve

SplitSplit

MergeMerge

eee.jp
fff.jp
ggg.jp
hhh.jp
iii.jp

jjj.jp
kkk.jp
lll.jp

mmm.jp
nnn.jp

hhh.jp
iii.jp

jjj.jp
kkk.jp
lll.jp
mmm.jp
nnn.jp

Changes are detected by comparing neighboring charts

Types of Changes
• Structure of communities changes dynamically
• How the size distribution is kept unchanged?
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Emerged and Dissolved 
Communities

• Both size distributions follow the power-law
• Both exponents are greater than ones in size 

distribution of all communities

Split and Merged Communities
• # of split and merged URLs also follow the 

power-law, and have clear symmetry
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Grown and Shrunken Communities

• Growth rate have clear y-axis symmetry
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– [Toyoda. WWW2006]

• ��� !�"#$%	&�
– -.�/�01�234356789:�

• '()*+,	-./�012�	34
– �	
��
;<�=8*>
– ?@A�BCD��EFGH"IJK�LMNO��

• 56789�:;<�=>	?@
– PQ�RSTU&V%W@XY�XZ
– [\]^_U`abcY�defg



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


