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A Experimental Study on the Usefulness of Structure Hints in the Leaf Node
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ABSTRACT

XML documents format on the Web provides a mechanism to impose their content and logical
structure information. Therefore, an XML processor provides access to their content and strucure.
The purpose of this study is to investigate the usefulness of structural hints in the leaf node
language model-based XML document retrieval. In order to this purpose, this experiment tested
the performances of the leaf node language model-based XML retrieval system to compare the queries
for a topic containing only content-only constraints and both content constrains and structure constraints.
A newly designed and implemented leaf node language model-based XML retrieval system was
used. And we participated in the ad-hoc track of INEX 2005 and conducted an experiment using a
large-scale XML test collection provided by INEX 2005.
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(?xml version="1.0" encoding="ISO-8859-1"7)

(IDOCTYPE inex_topic SYSTEM ‘topic.dtd™y

(inex_topic topic_id="202" query_type="CO+S" ct_co="1"

{InitialTopicStatement)' m interested in knowing how ontologies are used to encode knowledge in real world
scenarios. 'm writing a report on the use of ontologies. I'm particularly interested in knowing what sort or
concepts and relations people use in their ontologies. {/initialTopicStatement)

(title)ontologies case study{/title)

(castitle}//articlelabout(,, ontologies))//seclabout(,, ontologies case study)l{/castitle)

(description)Case studies in the use of ontologies{/description)

{narrative)l mwriting a report on the use of ontologies. I'm interested in knowing how ontologies are used to
encode knowledge in real world scenarios. I'm not interested in general ontology frameworks or technical details
about tools for ontology creation or management, An example relevant result contains a description of the
real worldphenomena described by the ontology and also fists some of the concepts used and relations between

concepts.
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//articlelabout(.//p, "data embedding")]
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(& 2y CO+S EI9| (title)ut (castitle) Of

909 (titley ontologies case study
{castitley | //articlelabout(., ontologies)]//seclabout(., ontologies case study)]
903 {title) code signing verification
{castitley | //seclabout(., code signing verification)]
904 {title) moldovan semantic networks
{castitley | //*[about(,//au, moldovan) and about(,, "semantic networks")]
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216 . //seclabout(, multimedia retrieval system architecture) or about(.//fig,
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(title) Dempster Shafer theory Database experiment
232 . //articlelabout( //abs, Dempster—Shafer theory)l//seclabout(., Dempster
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(file collection="ieee’name="mu/1995/u2030")

/pl6l/text()[11.470 size="3146"/)
(element start="/article[1)/bdyl1)/sec[3)/ss1[1] exhaustivity="2"size="3181"rsize="3146"/>
{element start="/article[1]/bdy[1}/sec[3] exhaustivity="2"size="25636"rsize="3146"/)
{element start="/article[1]/bdy[1] exhaustivity="2"size="36512"rsize="3146"/)

(element start="/article[1]' exhaustivity="2"size="41586"rsize="3146"/)

{element start="/article(1]/bdy[1)/sec[3)/ss11)/p[2]" exhaustivity="1"size="287"rsize="287"/)
(element start="/article[1]/bdy[1)/sec[3)/ss1[1)/p
(element start="/article[1)/bdy[1]/sec[3)/ss1[1]/p
(element start="/article[1)/bdy[1)/sec[3]/ss1(1]/p
{element start="/article{1}/bdy[1])/sec[3]/ss1(1]/p

T
T
4T exhaustivity="1"size="310"rsize="310"/)
]
]

6T exhaustivity="1"size="471"rsize="471"/)

{passage start="/article[1}/bdy[1]/sec[3]/ss101)/p[1]/text()[1).0"end="/article[1]/bdy[1}/sec[3}/ss1[1]

{element start="/article[1}/bdy[1]/sec[3)/ss1[1)/p[1]" exhaustivity="2"size="1001"rsize="1001"/}
3T exhaustivity="1"size="723"rsize="723"/}

5T exhaustivity="1"size="359"rsize="359"/)
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<Pwnl version="1.0" encoding:“!SO-SS‘SQ* 1"
ADOCTYPE mex.mmc SYSTEM “topic.dtd” >
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<tile> ontologies case study<Aitie>
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<nanativerl'm witing a repo

antologies are used 10 encode i
in knowing what sart or corcept

rak

(3% 8) CO EjA3%t COS EjA3O| 2IZto] Aol of): topic—id="202'

(2 4) aM ¥s

Jpp
0
oz
o

ep/gr (overlap=off, strict) quantstrict

System—oriented measure

ep/gr (overlap=off, gen) quantgen




D= dojrdl Zinke] XML BAZ A L2 ARk §-8-g0f #at A¥H A 219

AHEE M3l Thoroughs ARSI

(19 8)2 INEX 20058 CO+S topic-
id='202'91A4 CO% COS HAaE Y3 2
o5 A3t 4§ Hojge

INEX 2005°04& 2 =9 A
MZATe) 3 TLE AN Y5 Bt 2
o AWAoR 458 &

ol FAEEY AR =NE 248N
INEX 2005914 A8l %7}

9} 7o) ep/gr (effort—precision /gain—
recall)o] AMS-EIRITE

of & 7HAY iy n% Yebdat £
39 A3t WAl whet 11 32 B A Fof
sk=7toll whEk strict &) ‘gen (generalized)
T AR TA] ARSI oA 4] (4)
e (5)E B3l 2 A=k

i

=
Mo mn o

oX
e}
N
k4
14
A ey

o

1l ife=2ands=1

strict(e, s) '{o otherwise

genle,s) i =e X g (5)

3. 49 ¥ ZIEH

3.1 &

o] A7 B 93 CO "lA=} COS
BlAaart AL T 23 (9 9) 9t

Zro] INEX 20059 A&=%t. A&d 4
AT (I 103} 2ol Tt A
HEQ A& 181 RSV (Retrieval Status
Values)oll &gt <$] FE7} E3=] o] §ict,

CO Bj239} COS HlAad BF ¢ EY ¢
15007 olake] Ak AlE & = AL,
CO gjaze 7+ g tis) Mg 2}, 3
+ Ay A7) 5272 YeRdT COS H&
A= Bt 160749] Akt A= COS
EjATE CO gAY WETHS A% 21
of thel FxAQ Agtes AN ATE Agt
7] 2ol Fist Aatolch,

M

=

3.2 4

o

g}

HI

32199 dojrdoi F+2
Agk AM ] 584
gt olojzd 7]9he] XML HMAA
< B3 M| INEX AlEE CO8HCOS
elags AlAgE AR £A W ep/gro
‘strict’ & ‘gen’ 8] F 7HA] EHAA 3|4E]
of AAtEldct FEAR] Alef disje A
ARE]R] opoket. 1 ATt (3 5) ¢} Zol,
ep/gr(strict)?} ep/gr(gen)d & 7k A
oA m% U8k A% CO giAart 2%
A velsich gebge ol 7V w2 A
Lofut H4E Hoygt ep/gr(strict) S3¢
M B ‘effort—precision ‘&%l MAep7t
CO BlA3 0.0126, COS Ej&3 0.00142
CO gazo| vz} COS g2z 5ol
10%2] Zato|= ujx|7] Fohz o] w2t
Ao 40| ulel H4E Fogt ep/grigen)

2]



220 1HHEIRBEEE H2448 H158 2007

IHitiative for the Evaluation of XML
Retrieval

April 2005 - Decaraber 2005

Adhoc Submissions from KYUNGPOOK NATIONAL UNIVERSITY

{participant 1D 39)
i B Lois %1 Lk waery  deirption BRI
]
NEX 2003 AdD
- Pt S BN B S
b Liomt 4 4 DIeoruah s BBV
1%1x8
B e ot 8 B ens PIUIPE- it
346:03
Duusa. it BUH 20 slengAR
RAB Sunt 46 B o8 Trosug mawE R
iy
Limng BN G0 A

. 200
i hamt 0 23 COSbawnh  miwat ISV

(33 9) INEX 2005DML DHSFKDLS Submission Tool

(?xml version="1.0" encoding="UTF-8"?)
(IDOCTYPE inex_submission SYSTEM ‘http://inex.is.informatik uni—duisburg.de/2005/submission,dtd)
(inex_submission participant-id="39" run—id="BLM_title_01" task="CO.Thorough’query="manual’)
{description)Using BLM to compute RSV{/description)
{topic topic—id="202")
{collections)
{collection)ieee(/collection)
{/collectionsy
(resulty
(filedts/2002/e0721{/file)
{path)/articlel1}/bdy[1)/sec[2l/ss1{2]/ss2[11/list{2)/item[2)/p1]{/path)
{rank)1{/rank)
{/result)
{result
(tile)tk/1999/k0464¢/file)
{path)/articlel1)/bdy(tl/sec(1]/list{1)/item[1)/p[1]¢/path)
{rank)2{/rank)
{/resuit)
[...1
{/topic)
(topic topic—id="203")
[...]
{/topic)
{/inex—submission)

(33 10> INEX 200501 HEE ZZINE of



LT ol F|ee] XML EARAelA 72 AT 5840 BE AW A7 221

(B 5) HZLc AHoiz2ol CO.Thorough®t COS.Thorough?l &' ep/gr

CO.Thorough

COS.Thorough

CO.Thorough 70,9208

01718 | 0.1101

0.0340

COS.Thorough 0.0979

0.0509 0.0009 0.0002 0.0091

INEX 2005 Resulty Summany
metic: ep/ar. quantization: strict
tack: COThorough, COS Thorouah

E~
w

£
~

o
-

efton-precisior

«©
24
=]

as —n T TN D
S OOR TAS IV

gain-recalf

(ad 1) MsHlE: ep/gristrict)

< CO g|A&3+= MAep = 0.0340, COS €]
23+ MAep = 0.00912 I Xjo|7} 2oE
W B Yok oA tiREY COS H|
o] Aaprt 124 Ak 7H o= g
§9 Zo|7} CO ejaa e AztHrt ZA
B wiizof B&olA Ao thet et
=00 i3t Fho] REHSE 7H H7t
Wyl gioiy, (O 10% O 19+ &
Z} ep/gr(strict)d ep/gr(gen) ol that 1)
ZE H|waA Hojgt

i

r-lrJ

THEY, 2005 Results Sunman;
metric: ep/ar, quantization: qen
task COThorough, COSThorouah

a3

Q2

efton ~precisior

\

2 o
1Y 0%
gain-recalt

S— i TYHA
oo R TABINEL

(33 12) dstla: ep/grigen)

2 o) APelH AAHT THE TLE
2o d 7]uke] XML 4} Al2sAel A=
qntog pAw AHojg AMLG 435t Ho|

F2AY QTS T And o Aol ¢4
s& AoR Lpeidy] B gkt olojmel
Aol XML 72 g 2] 48
e gl Aoz RejAnt stAg T
Aojmdlo] HA Heo] 2 9F8Y 9o
old 751}2 XML £419] +23< F-8-9¢]
0 22E WE e oo divetd B=E



222 YHRIRETEEEE H2448 F15F 2007

CO.Thorough

57

32 0.5614

COS.Thorough

CO.Thorough

33

57

29

37 0.6491

COS.Thorough

33

30 0.9090

Adojmdo] vl zsbE EAQ HMof 2
3ha 299 Y& FAojA 5T wet A5
< HYARE 12 A M09 5ol o
M= L A7t vlnlEky) giEoloh LA
ol Zute] ARlo] 2 HAMo| tigh Tl
T dojmd zpH9] AIIA] XML #+2 A
Aol ZARIAE AH 7] A8 ths AxolA
£ INEX 2005°] 2}7] o2 ZHA7|9od =
948 F1&5 A Ag o Fojdie] APS 43

3 OE ATEHETRS] ARE AdHoR v
3 Hgtrt.

322¢EEE ¢dojrd 74ke] XML
A4 A 2=19] AddAQ A5 87t

INEX 20059 Zofgt A AA19] 6074
T CO "ia3dde & 57719 23 AE
£ AE3IFL COS HlaAd= 33709 At
NETHE A&stgitt, @ikt dojrd 7]
Hho] XML AMA L= ARGt =33, o]
AdS 58 A 2959 45 %7t 3l
w2t INEX 2005 Foid ollAle &<l
A 9 &9 AnEd (F o) 2 A&

% CO HlA3 & ep/gr(strict)olx % 57712
T FolA 32985 A3 < 56%2 1Al
Ut COS =23t 337421 Fol4
29912 1 AdEQl A7 & 87%= Ve
o WY 2o wE 2R ATt
Hol® ep/gr(gen) FRMAe CO A7}
5770% 379(F 65%) 2 LFEPEIL COS Bi&
3= 3370F 3090(SF 90%) 2 Aol FA| &
3 Ao yepgt v|nE sty F 2
ol 4314 EUZ= 5t dUrE
dojrEe ALd XML AlAgojA] ygqt
o2 HAZ CO Hlaae A3 £58 it
Azt vepgt), sRg g eE ojrde
COS Hl23A Aso] FA £t A= Y
Ehgon ojAL Tt dojrde] XML
9] F2AF AME & s Zitte 2
22 AXE 4= Qlth ofd 4%lo} CO Haz
2} COS HlAATIY] 4% Aolg © EF5HA
ah=dl 93 730 BojRih

(a¥ 13T (Y 14 g dojm
g 7|9k A AR AMESEe] XML &3 A9
3 Weez M3 CO gazof gt



D= dojrd 7)9ke] XML £AH M A 2 Agke] f-8/dof At A A 223

ep/9r {avedap=olt, sirict)

|

©
@

©
~

eftort-precisior

=4

o e g — "
60 ot 02 03 04 05 08 07 08 09
gain-recalt

(28 13) INEX 200501X CO.Through?|
AHERl Ms dHli: ep/gr(stict)

ep/ar (overap=off, gen)

o
-

o
w

affort- precisicr
o
~

o

<

0 Q1 a4z a3 a4 Qs a8 a7 08 a8
gain-recall

(23 14) INEX 2005018 CO.Through?l
HtiEQl M5 | ep/gri(gen)

INEX 2005 Zojg €3] 4% vl 18z
olct, T3 (1Y 15)¢ <IF 16)2 o] A
ol AEd WA M08 12H
A Ajgtell £ COS HAZ tjgt INEX
2005 Zofdl S3ke] A% vl 2ot &
A Yepd 8o gt jojnd 7§t
A AEE ALR3Ete] A&s Aotef st 4%
asfzelny, (1% 13)3} (1Y 15, 18
ag 10 (a9 16)& 2 vlusEyg &
$ 9i%o] dojmdlg At o] A Qo=

ep/ar {ovedap=off, strict)

sffort-precisior

o > i N
ad 6t 62 03 04 @5 08 07 08 03
gain-recsll

(a2 15) INEX 200504 COS.Through®l
Atfxel M5 H|u: ep/gr(stict)

st ar voriapn1t, oo

wlrb s

0D OIS QX OA U 0.5 OB O DAl OM

e by ¥

(23 16) INEX 200501M COS.Through®
ATiEQ! NS Hlw: ep/gr(gen)

r‘_?]
o
M

7 22Ae A
o 94t 45 UEIS o 4= 9l INEX




224 TEEREESEEE B2448 Bk 2007

4, 8 &

XML A= Tt of2 g dolg mut 9
o] Qe 72 ARE Ik glo] EAU
3 22 JRE g3 F o Bt
EAAQ ANE AFste AoR 43A 9
o}, E3 oojmdle 1998 Ponte®t Croft
of o3 JRHA Hotof| A7fH ol B2 A
TFEoA F5T R 5 Hols AaEY
2 7P gty B8 oiFEY a7t H
TZIE FHY AMo Fjt Aol 1 F E
do| z3He Fo) thgt Rojx|k Y-8 A
of Wt Aoltt,

olof] ¥ AT B2 gt dojnd
714 XML HAA A8 Aol W84 |
SLEAT A9 45 BluEL2H
XML EA418] 72 AE7} o] Al AR A4
A At R-83RE AHE7] A3 Ao
o}, o} A7 AA| 1 AiAQ 4dE Bt
£ 9ol A AAAY +29 INEX 2005
ad—hoc Trackol] F4F o2 s of7]
A Agdte titze] AE THHTEE AN
slo] A3kt INEX 20059 8 33k
IEEE Computer SocietyolA &3d %
16,81971¢] A&Fog 1zsHE XML =&
ZIAtE A E S 1AL o] At olRAE
TZ Mol 758t s Al7Ist HolExt
B+ Treed ARF o2 AQl gol&& A4
sk E£3F INEX 20052 E9 3 40712
CO+S BEFE AMEs}o] (title) o] ERH o]
A= YEEE B3l CO HA2zE 3313
1, {castitle) ] WEFZAIE AME-3lo
COS #l23& 3515t A4S T3l 44

g o] £ 71x AWAEE INEX 20059
2ol 2 &AL, FAHIL FLH B7HA
E ep/gr(strict)®} ep/grigen)dl) <8} 2%
Hog A% H7t =k

- c Qo m ez XML FAAAIAH ]
A RE 3§71 2 8o tis) ygutes HA
3 CO glaart 23 A%kE 7HA= COS
AT E} A5o| $43t A0 R Ve 1
v} weliol szof wel BRI HeE
Hoddt ep/grigen)ollA 1 Ax7t & 8t A
o7 Uit ojd Aivks dg @kt ¢
ojmd7| XML AMA A qE B7HAQ)
FZ AFEA f8A0] gl ACE E £
ek,

Eg ST Adojrd7IHE XML HAA
AR AMS3E of T 7hA] ejATe] it A
29l A% Y7IE Sl o2 A 7o =
98 AMg3sle] g A& INEX 20059
g A viuaigict, 1 A% g
T qojrgrjet XML AMAARE ARgSH
CO "j232] A%2 ep/gristrict) B7} A
Hojl disl 32/572 <F 56%, ep/gr(gen)el
N 37/572 O 65%2 25 B0kt At
2 Vet BbE COS A3 E ep/gr(strict)
o} ep/grigen)d] B7HA Eo| ti3) 22} <o
87%, % 90%= sl 4 X3 AeE 1
Eideh ol ZAdke tiet dojrdo] U
£ Aan o) AZHoz F23E XML &
Mol 7z Agt & 2 381A] Rake A
o B 4 gtk

A7k INEX 20059 #ofgt o2 959
FZ A A9 F-8400 tigt 23E A
HY O g3 AEH A= F 57709




SR E dojmdl 7)dke] XML BEAHMAA 72 Ajke] f-8/4dl det ddA A 225

ol ¥kl COSell= 337] Aol AlZ&d 72
2 mo ElSo] YadM ne Sas AL

UL EF COt COS BHAaE B 53
b Zojgle] o= COS7E CO Hlaz B
el st vepd 322 9A o
o gtk & AHol= INEX 2005¢ Ag 23
AdS AR Adofis ot <lojrd
715k XML HAAIARE ARg-Slo] Uepd =
Baa10) FAT 5 AojerE2 o A|gt

w2

I,L Sk -l>

73814, 2004. Retrieval Performance
of XML document Using
Object—Relational Database,
TAERYI A, 22(2):

189-210.
g3 2001, XML £419] a84¢1 +
AL A% MAed, T

= A H A ﬂﬁﬂ%EXlJ,
8(D): 451-460.

A 7434, 2005, FHEAN KA ]
Aojud HQof | &4,
e JEe3 A,
36(2): 49-68.

AQu] 9], 2005, XQuery 718k XML 4
A A- O LxFA Ao
Al eB7E TA128 =R
2|8t3] Sratfd =&, 295~
304,

Bos, B. 1997, XML representation INEX

20059 A3t BE drelEe] Aue &
AP Uerdoa 84 420 XML 23
o 7z AF P 1 f-840] glrk mel
A,

o2 XML #AY ASHQ +2E AA
O] Ao f-88HA AR flsiAlE oA
of TAW B AA Y a9l AMALY @
o), o3 W 8l ol ot F44
F50) B3| Bast,

of a relational database.
[cited 2006, 11. 23] <{nttp://www
.w3,0org/XML/RDB.html)

INitiative for the Evaluation of XML
Retrieval 2004 homepage.[cited
2006. 10. 28] <http://inex.is.
informatik.uni—duisburg.
de:2004/index, html)

Miller, D., T. Leek, and R, Schwartz.
1999. “A Hidden Markov Model
Information Retrieval System.”
In Proceedings of the 22nd
Annual International ACM SIGIR
Conference, 214-221.

Ogilvie, Paul and J. Callan. 2003.
“ Language Models and
Structured Document Retrieval,”
In Proceedings of the First
Workshop of the INitiative



226 HEREHBEE $248 FIUR 2007

for the Evaluation of XML
Retrieval, 12-18,

Ponte, Jay M. and W. Bruce Croft,
1998. “A Language Modeling
Approach to Information
Retrieval.” In Proceedings of
the 21nd Annual International
ACM SIGIR Conference, 275-
281,

Robert, W. P, Luk et al. 2002, “A
Survey in Indexing and
Searching XML Document.”
Journal of The American
Society for Information
Science and Technology,
53(6): 415-437.

Sigurbjornsson, Borkur, Jaap Kamps,
and Maarten de Rijke. 2004.
“An Element-Based Approach
to Retrieval,” In Proceedings
of the 2003 Workshop of the
INitiative for the Evaluation
of XML Retrieval, 19-26.

Turau, V. 1999, Making legacy data
accessible for XML application.
[cited 2006, 9. 1] <http://www.
informatik,fh—wi esbaden.
de/~turau/ps/ legacy.pdf)

Wiegand, Nancy, 2002. “Investigating

XQuery for Querying Across
Database Object Types.”
SIGMOD Record, 31(2): 28-33.

Zaragiza, H., D. Hiemstra, and M.

Zhai,

Tipping. 2003. “Bayesian
Extension to the Language
Model for Ad Hoc Information
Retrieval.” In:Proceedings of
the 26nd Annual International
ACM SIGIR Conference,4-9.
C. and J. Lafferty. 2001.
‘Document Language Models,
Query Models, and Risk
Minimization for Information
Retrieval.” In Proceedings of
the 24nd Annual International
ACM SIGIR Conference, 111-
119,

Zhai, Chengxiang and John Lafferty.

2004, “A Study of Smoothing
Methods for Language
Models Applied to Information
Retrieval,” ACM Transactions

on Information Systems,
22(2): 179-214.



