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Optimized Structures with Hop Constraints for Web
Information Retrieval®

Wookey Lee** - Kibaek Kim*** - HwaKi Lee****

—m Abstract =

The explosively growing attractiveness of the Web is commencing significant demands for a structuring analysis
on various web objects. The larger the substantial number of web objects are available, the more difficult for the
clients (i.e. common web users and web robots) and the servers (i.e. Web search engine) to retrieve what they really
want. We have in mind focusing on the structure of web objects by introducing optimization models for more convenient
and effective information retrieval. For this purpose, we represent web objects and hyperlinks as a directed graph
from which the optimal structures are derived in terms of rooted directed spanning trees and Top-k trees.
Computational experiments are executed for synthetic data as well as for real web sites’ domains so that the
Lagrangian Relaxation approaches have exploited the Top-k trees and Hop constraint resolutions. In the experiments,
our methods outperformed the conventional approaches so that the complex web graph can successfully be converted
into optimal-structured ones within a reasonable amount of computation time.

Keyword : Web Structuring, Binary Integer Linear Programming Model, Top-K Retrieval, Hop
Constraints, Lagrangian Relaxation
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<?xml version = ‘1.0° encoding = ‘UTF-87>
<urlset xmlns = “http://www.sitemaps.org/
schemas/sitemap/0.9”
<url>
<loc> http://www.wookey.lee </loc>
<lastmod> 2008-09-21 </lastmod>
<changefreq> daily </changefreq>
<priority> 0.8 </priority>
<furl>
</urlset>
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name cost Ig((;\;vneg Current g(?f:;
Xog 0 073 115 + oo
Xp 106 0 106 + oo
X3 1 0 1 + oo
X4 0 2.26 2.26 + o0
X 0.8 - 0.72 157
X - 042 - © 0.73 115
Xos 0 - x 226 2.26
Xos 0 - o 151 1.76
Xos 1.16 0 116 + 00
X 0.62 0 062 + oo
X34 - 006 - ®© 22 2.26
X 0.5 151 1.76 + o
X 162 0 162 + oo
Xso 0 0.72 157 + 00
X - 004 - ® 2.22 2.26
Xae 0997 0 0.997 + oo
Xz 1 0 1 + oo
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# Returmed URLs Anchor text Node | Arc
) . . ADHD related functions and causes dysregula-
1| http//www.djeffrey id.aw/ tion of these functions. 12 62
. . NeuroTherapy ADD, ADHD, Anxiety, Autism,
2 | http://www .brainhealer.com/ Carpal Tunnel Syndrome 54 898
3 http://www.myadhd.com/causesofadhd. | ADHD exposure to toxic substances in fetus 208 179
htmi and brain injury due to trauma -
htp://wrw adoptionarticlesdirectory.co |y ot the child is born with, but is hyper-
m/Article/ADHD-or-Hyperarousal--H
4 o 4 arousal caused by early trauma, neglect or at- | 830 10610
yperactivity -in-Traumatized-and-Adop tachment disorder. -
ted—Childrer/ ent disorder.
http!//www.brainmattersinc.com/brain i | Brain SPECT Imaging is recognized as MRI
5 . 5 8%
njury.html and CT.
. . These short, tight cycles are the result of pres-
6 | http//www.familyHopecenter.org/ sure on the brain. R®3 | 1677
ADHD Research. Scottsdale, Arizona-ABC
7 http://www.carolinewalrad.com/ADHD Wellness Center; The improvement of injury % 194
-research.shtml related brain waves shows the QXCI extremely
effective. -+
3 http://www.academyanalyticarts.org/ga Debunking the Science Behind ADHD as a 13 1453
Ivesealker. htm “Brain Disorder”.
. . Medical research focused upon dopamine neuro-
9| httoi//sworw exinelster.cony transmitter involved in ADHD. -- B | 28
10 | http://www.corepsychblog.com/ Brain Trauma, Alcohol, Drugs and:-+ Denial : -+ | 183 87%
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(E 6y CisH ¢l AlOIE(URL)OY CHEH BAED

URL of the root node Number of web nodes Number of arcs Elapsed time
WWW.apple.com 1126 21254 323
www.apple.com/iphone 71 1879 42
www hitachi.com 661 6122 114
www.intel.com 1282 4073 2%
www.intel.com/design/celect/mp.htm 34 250 19
www.lge.com 54 50345 205
WWW.microsoft.com 2201 6642 33
WWW.TEC.CO.JD 1468 5194 330
www.nokia.com 559 9187 412
WWW.Samsung.com 511 3453 117
WWW.samsung.co.kr 31 88 3
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