HERA HELEZS HR#E

2007 — DBS — 143 (46)
IPS] SIG Technical Reports

2007 /7/3

XML EHRE Y AT LORBRERICHNT 5 ANTFEEZR L IZEFRMANT

Hk Bzt IEf1

T REKZE BHRERRN T 606-8501 RS T ARK HHAHRT
E-mail: fshimizu@soc.i.kyoto-u.ac.jp, t1yoshikawa@i.kyoto-u.ac.jp

HS5FL XML ERRETIE XML XEHOHIXBEIRIC U TRERITY, REBRELZBOXBIWEANT
DEESBHEDDHS. BREERLAIBILHANTIHSBA, BRRBERZEEL TV L, BicRiEC Lo
HBINELVBECHETSC LAB 5. Hkld XML HERES AT LORBERICN LT, BEMDELNAREL
BRZHE T 2HDOIRMEZ, BRNHCHERITNT 2 HREEIET 3 ORBEROIBFEMNI 2E X 1.
F—TU—F XML, BHRE, BT

Sl

On Ranking Method for Search Results of XML Information Retrieval
System Considering Nesting
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Abstract XML information retrieval systems search for relevant document fragments in XML documents for in-
put queries. In general, elements are considered to be search units, and therefore search results may have nesting
elements. If a system order Tresult elements simply by their relevances, we may browse the same content more
than once due to the nestings. We propose the ranking method that enables us to browse search results of XML
information retrieval systems efficiently by introducing the concepts of benefit and readmg effort.
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i TH5.
L BL&I Bkl XML WHRHRIC B SRERROBRCMLT, ™
KEBO XML XEBEOHH S, HEIEECHLTHOEVE, ToOk3hHESRNS2ELELZE.

F—U— REAVTRRET, BET 282 0R2HET 3 .
TLAEXDBNG. XML EERRTIE, —MHC XML Xx#h
DERZREOMMIYL U, MACICHET 2 EEREFMIL
THEHBICRTRT 5. flxiE, XML{EEhERXOBE, MHa

ANFADHL _

ERICRIIESANTIC R > TV B BRONEEHET 515
i, ANFOBROSOBERERBZEET 5T LT, Z0OE
REBFNZRTOFEROWAIIFARICHEET 5 C L ATRE

HIC B Y 2 M0 ENE 2 BEEEIC IS U TR L THYE Y 3.

INEX 2005 [1] Tid XML #HRES X7 L OMEFMD =
BIC, BEREMET 3=DOMIEZEREL TS, Thorough T
BEMIC L TOERE#EEIRICERE T 5. Thorough Tl
%%%ﬂ)iiqﬂb:)\h?qcé: DARRICER D HHBIFENDHS.
Thorough TORFERERFOEATFRERICHIEEZILEL
EEEOBE D (focussed node) ZEXD 19 C & TEERHE
RUTRRERZEUET BDH Focussed T3HB. Focussed T
RUERZHRTE SN, RBTNERZUNOEROMER
RODBET, XML B#REY X7 LORSERL S AT
H3[2. TLT, B#ET 3 ROERZEE L CHET S5
2, A—DOXBNDOERR & L TEIET B DD FetchBrowse

L%, TORYH, RREROWROBCEANTFEZERT S
CTUNEETHSN, INEX 2005 ORRBID > 5, M— A
hFEEZTVS Focusséd Tl focussed node ISVD ./ — R %
BB LW, FHEICRITS.

o BFRYVAADOBHM

iz, XML BHRRETRRBERLE LTE>TL 3EHED
RESEBHUEICER, KERER, FIXITREE (XB2H%)
ZRTCLEHNE, PELBEREBEICLEHSB. FORD,
IRFRAERZ LOID S k HHEE T 3 top-k REICE - TELNS
BREQICHEL, LN BVFETEISZDOHOTHTH 3.

U EORMBERICHLT 5128, Bald, REBRILBLH
% benefit L MBEHRZHE T 5 DICHER reading effort I
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BEILHlEEELIRRT 5. MASERRERICNLT
%#h>5 reading effort DRZHEEL, VAT LIEZED reading
effort HTIB LN S benefit ZRAILT 3 & 5 ICHEREZRRT
3. REFERICNTBRAaT7E, ZORENDS benefit ZHUG
FTENBUETHDLRB LN TE, benefit & reading effort
THBCLIickYREBEDL L.

XML EHRBORBBERPIDANTORVICHET KL
LT, X2 HHIFens. k2] Tk, HIBEHENIRR
BRrLTHHENB L, ZOTFRERLAEEROROTR
BAEL, 2hUBOEREFS VFJT3. AMATHE,
FIAERBERERION UTHIAS reading effort DBEIEET
BT LRIBEL, benefit ¥ reading effort 2RV TRFEERD
JEFHTZITS. EHic, TOFEICAEL T, INEX 2005 i<
BlF3 XML HEREOFA ALy Y a VB 3ERT—
2EFALFEEEZ 2.

2. Benefit & Reading Effort

REERERCLSHRINS BHE, RESEZMEBELTY
{t, BICRKETLDHIAAHIHRT Z LD B, BLlE
BREERITN U T benefit & reading effort BHATBLT
SHRALRBEROBTINTEZ LEX . KHITE, benefit
¥ reading effort ICBL, FORMERIRTS.

2.1 Benefit

benefit ZIMIAVICALTEONSHBTHS. BEMICE,
HBBEHED benefit 3T DFERD benefit DRMILEZA SN S
N, ELHTHBT LK DNAEMEL TS LWV o Tk
LEIONB1D, ML EBDKER benefit ZBGTES
TEEEILNA. benefitiCEL, UTOXS RFENHE L
Ex 1. BRI benefit (AOBHICEL TIXETHRRT 5.

81 FhFho ./ — RO benefit XFDTF/— KD benefit
DREZLVD, MEDERELKS.

B e D benefit & e.benefit £ T 5.

2.2 Reading Effort

reading effort ZFLDITHHBIRA M TH5. BHIZTF
Z FEEFHATZONEYITHS LEBEDLNS. BEXRMICE, &
BERD reading effort 13T DTBEROD reading effort DAL
E#ZHNBY, FLHTHRET LD EFNThERICHED X
D ERICHEB T LA TEETH S LRbh Bk, Lk EED
INE % reading effort L 5B LB EZHBNB. reading effort
KL, LTS 5EM’H 2 LER . BENE reading
effort [OBHICHAL TRETHRT 3.

¥l 2 FhPhD/—EOD reading effort EFDF/—FD
reading effort DMEZFL VD, A& EME KRB,

B e ICHT B reading effort % e.reading-effort £§ 3.
reading effort XA RICKEL T, BRTIBEKIIELT
RES.

3. Benefit ¢ Reading Effort [CED < |EF
i

BERICN U THE SNz benefit, reading effort ZEIC, ¥
RYICRBREREZEE T 5 &S ICRBEROIFFHT 21T S.
HERICHNT B R ATIX benefit & reading effort THB T &ic
EOROENBLEDETSE. TORATIEERN S benefit &
BT AMRETHBLRZ LN TES. BEHeDRIATR
e.score &£ L, e.score = e.benefit/e.reading-ef fort Tdh5.

B 2EZBBRICRANTICKZHNBOEREZERTS
BENHD. BT 200 8—-UhEXBNS.

(1) Contain H3EROANBNENL Y LDV I D
HRONBEZEATNS.

(2) Contained H»3HEROABNZNL D LHIDS VY
DHEROABICEENTVS.

FIFED KIS reading effort BIGEL, AT LIXED
reading effort N benefit ZBAILT 2 K 5 ICHEREEUGT 5.
C ORI, ANFICEBHKDH BTy 7y I REDO—E
THBLEIONDH, EEOREY AT LTIRRERZROE
EGHNEETHB LEDNS D, AhTEERICANDD,
BERIZAOT7 DENEDOH BB LTV TLHRENTHS.
T TREBROBEGEHE LU T TEREIFETHS.

R 1 REGROESNE

%% reading effort DWEEN T ZERERBEOABTE,
EET B reading effort ERER LI L ECBONBERER
HADAARICEENS.

%9, benefit & reading effort ZRIH L TERICH L THE
ThieRa7#2FIAL, Thoroughl &k D EREREIMEGT 5.
Z0%, ANMFICEZ3NBOEEEIMYBREDD, LAb 5
FABHEE Ul reading effort DRICES X TERZEUET 3.

ANFICLBHBOEEORER, LUT21T5. Contain ©
RE—VHHBRUEBICIE, ZORSTURIICHERELZORK
ROFREHEMORE, TOBRZEMT 5. Contained
DNRE—VTE, BICFORARRBEN T8, Biffic
ZTORRERFY ST B,

HEERER e EFMBTHL, TOREEE o D ben-
efit & reading effort ¥ e DHBERIFS. e BB LR
IC eo EHBT BIBE, e lCE>THEDBND benefit DIEM
4313 eq.benefit — ebenefit LixB. iz, TOHEMID
benefit ZMIGT B1=DICh D B reading effort DM
eq.reading.ef fort — ereading.ef fort £15%.

FIFBD reading effort DREIEEASIT B L, FD reading
effort CHUBTTREAIEREANTEER L THET 5707
VIV LR 1 DK 3iCk3.

PlxiE, B2D&SIC benefit & reading effort MESEH,
reading effort DML LT O BAREEhicL &, BRELED
&S ICHETAHHATS. K2k, XML ZREBETERL,
benefit & reading effort ZEFROBEIC benefit/reading effort D
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ANTFRER LIBRNT.
Input: listin, // result list of Thorough
reading-ef forty // threshold of reading effort
Output: listoyt
reading_ef fortc = 0 // Cumulated reading effort
while ((e = top(listin))! = null) do
remove e from list;,
skip = false
remove = empty
for (eo in listoyt) do
if (eo is ancestor of ) then
skip = true
break
end if
if (eo is descendant of e) then
add e, to remove
end if
end for
if (skip) then
continue
end if
reading_ef fortc+ = e.reading.ef fort
if (reading_ef fortc > reading-ef fort:) then
break
end if
for (eq € remove) do
remove e4 from listout
end for
add e to listoyt
for (eq € e.ancestors) do
eq.benefit— = e.benefit
eq.readingef fort— = e.reading_ef fort
rerank eq in list;,
end for
end while
return listout

1 ANF2ERLUIEFS.

@ %

article

2 benefit & reading effort D5,

BRTRLUTWS. TTTIREEED=D, BA#IT benefit &
reading effort DEMIIEE L TV,

%9, Thorough iKW EREEFMIL, VA +2E3.
CDPE, es(es.score = 9/10 = 0.9), er(0.8), e1(0.64),
€0(0.56), €2(0.4), e5(0.35), e4(0.33) DIEIZES. TDY R
b listin Z LRI SIEBICLEL T, 7, e Z0H
U, ¥RV RE listow ICBMT 3. ZOE, Kl TH2 e
& eo ICI3 benefit & reading effort DFBEITS. TODHA,
el WKL T, erbenefit = 9, ei.readingeffort = 18,
e1.score = 9/18 = 0.5 &7V, e ICFAL TIE, eo.benefit =
19, eo.reading-effort = 40, eo.score = 19/40 = 0.48 Lix
%. CORBERRL, list, POBRZEIFRFNITS. O
A, er(0.8), e1(0.5), e0(0.48), e2(0.4), es(0.35), ea(0.33)

P P P
3 SEBROD benefit & reading effort.

40
35 ry
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is -
- 20 .
E 1s Qideal
3 10 - X gystem
5
]

0 10 20 30 40 50 80
threshold of reading effort

4 bleF57.

LB, R er BB, listou: L e3, e7 LD, listin I&
€1(0.5), e2(0.4), e0(0.37), €4(0.33), e5(0) £7%x%. EHiT e
BUEGT DM, TOME listows FD es i ey DFHRTH B
B, listous MOBDERL. listou: (& €7, e1 £72 D, listi, IX
e2(0.4), €4(0.33), eo(0.17), e5(0) %55, HEWTex L ey &
WHELKS LTBN, ZOFRETHS e HBEC listow: PIED
3728, WHNAF v TEN, e BUMELLS LT3N, fBE
TNz reading effort DBMEZBATLE ST, WHEERT
U, ZORRD listous TH 5B e7, en BFERL LTHIEENS.

4. Y RATFTLOFHE

benefit & reading effort ZFIH L T 3. HiDIEFTI 2175
eV AT LOFHEICIE, 5 reading effort DEMEEFIFED
RELIL &, BENEZY AT LICE>TRONAERFD
benefit DIRR &, FMENRDO I AT LICE > THLN SRS
D benefit DRBELBTZT L TITHITLHTERLER]:.
TTTHENGAY AT LR, BRICHTZRED benefit
FIRLCERMIT BV AT LTHS. XML EHRES X7
LDEEEE, X EED benefit iITEV benefit ZHRIT 3 T
LT, KDEWIRTLEBRTC LICKS. reading effortic
LTI, MEVIEKELEVETSHY, BENGIATLE
FENRD Y AT LCHEOELSFIATRETH B LEX L.

BIZE, VAT LIEE 2 DX SIC benefit & reading effort %
HHUTD, EBRICIER 3 D& SIC benefit & reading effort H
DL TWEER, reading effort DRME 40 1L T, ¥R
Thid er, er ZEURBL, BEF 20 D benefit MBI ZH, B
RV AT LI e3, es, es ZHURL, BEl 33 D benefit &
W89 3.

FIFEDRET 3 reading effort DEEEZEL X E, HEH
TV AT LITE D benefit DRER L FMMNROL AT LICEKD
benefit D¥RE%Z 70y t U557 % benefit/effort 2757 (M
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T, ble /ST LEET) LMY, FMEiE LTHATS. EED
benefit & reading effort DHFHIIE 3 D& S5 THY, VAT L
MEH Utz benefit & reading effort HE 2 D& 5 THBER,
b/e 7574 D& SIcks. B4 TR, BRNLIZAT L
% ideal & U, FMENROY AT L% system & LT3,

TDYS5T TR, HB5A5NT reading effort fH r KX L
TBS5ND benefit 1, r LLTDRKD reading effort fE%xFFD
FAOD benefit L%, =& XX reading effort L LT 30 25
X188, BEND benefit I ideal Tl 23, system Tl 10
L%, ble S5 7RH T LTk, BRENGEY AT LICH
L, iSRS AT LN EOBREORE kO, HRMICILE
T&35.

5 B&

VAT LEMED»IC, INEX 7aYx 7 b (3] ORHT 3
XML 8RR A7 LDbDT A raL sy a v ZRHT3
TeREZ. COFAPALYYavid XML XEEE, M
2EHEA (Topics), FIBVICH T BIEMRT—4 (Assessments)
WEEEB. benefit & reading effort ZRVAHEEAT X T LE
EHERIFV, WEDHD INEX 2005 D Topic ICL, bje 75

TRENT Bz,
5.1 INEX 2005 QEfT—4

INEX 2005 TI3RI&RICNY 3 EMRT— 2 Exhaustivity
(ex) & Specificity (sp) D_RITDEHA 5B, Exhaustivity
IR EOBERARIIN L TERLTW AL OREETH D, Highly
exhaustive (HE), Partially exhaustive (PE), Not exhaustive
(NE) D 3 B2 #£ 2 T\ 3%, HE% 1, PE% 0.5, NE%Z 0
¥, Specificity ZERONASEKICHL EOBRERERIC
MET AABRICE-> TVAHDEETHY, MATICHET S
ABDEX (rsize) ZEEDABLERDEE (size) THIZT L
KX ORBTNB. B e D ex, rsize, size Z ez(e), rsize(e),
size(e) L33, ex, rsize, size DUE LU TORMNAD 3L
D, TTT, eparent % e DIFEHL L, e.children 2 e DF
BEREFLTS.

ex(e) < ex(e.parent) (1)
rsize(e) = Z rsize(e:) (2
e;€e.children
size(e) = Z size(es) (3)
ej€e.children
7535, INEX 2006 DIEfRT— & Tld Specificity DHZ AL
TW3.

5.2 INEX 2005 OERT—42 %L Benefit &
Reading Effort QR

INEX 2005 DT —2 M BRI T 5 benefit & reading
effort FEUBT AT LREX . H#1 LM 2 ZME LR
28510, UTOREEX .

(1) : ERAFERI/NEVBAIN LT Too Small (TS) ZBAL TSR,
TS i& NE ¢ E{ficHsLER 5.

e.benefit = ex(e)* x rsize(e)’ (@20,821) (4)

e.readingef fort = size(e)” (0<y<1) (5)

INEX 2006 DIEf#7— & Tid Specificity DHZHANTNS
M, FEORTIEa=0LT3ZLTRBICHETES.

®1,2&0, X43$W1L E2HRTS. F, K3&kb, K
5 3958 2 BIHET 5.

5.3 YATLSEHE

reading effort ICBEL Tid, MABICKELEWETSH D, B
MY AT L& FEMENSRO Y AT L THEDOENFIATTRET
HBRLEITVWABEYD, VAT LOEREDERIL benefit DFE
HicH 5. 1§81 2BRT S &5 HEED benefit ZHRIL T
Wl T kicks.

T TR, tf —ief BRIT benefit DEHNER/Z T LICL
fz. tf —ief EAREY, DEVRFEROHVEIEHEE TR
N2 ERIEERKREBCHTI2EMIBONZ LBDNS D,
benefit BAEL BB LEDNS. Xz, HROBEHEZHAVS
BE, OB OEEOENHET ZERIE L benefit HKE
{xBeERI. :

e.benefit = ex * Z tf xief (6)
teq
N+1
ef

ief =In

@
®

er = l
Iql

T, ¢ BHBRTHD, |g BHEE ¢ POREEHTH
%. ez BHGEHDOES EOBEERL e ICHET 20 DIEE
THH, n ZEACFDEDI B, e lCHEATILODHTH
3. tf BFEFIBHREMTHY, ief IFIFEORERTHS.
ief DEMICII2BERH N LRIFEPHRTIEROY f 2
An3. '

XML XBIEHHS 3BOBEHERD B DICRE T ELR
KRHBNU~7], CCTHRHE 1 BEETZC LHEET
HoBLEX, BH1 2HET LS alEARXEZRAVE.

5.4 b/e J 570G

EBED benefit & reading effort 1% 5.2 HiTHRONBLEX,
5. 3D AT LDb/le 757 DEBEIToI. TTTa=0.5,
B=1, y=1&Llk. TZTi& INEX 2005 DRIEE (Topic)
BEHLEDODOMEEERIRL, ble /57 %8B, R5IC
Topic 203 D b/e 75 7%, [ 6 I Topic 206 D bje 757
%, [X 7l Topic 207 D bje 5 7%, K 8lc Topic 208 D
bje 5T %KY

6. BbVYIc

F4lE XML 8RR A7 LOERIGRIC benefit & read-
ing effort ZEAT 3 & THBNERBERDRERNTES
L#Ez - FIFAED reading effort ORMEZ AL, REHER
ENLT, AMMFREERL, REOEEEZEERNSEIET 3
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S 25000

2 = 9 ideal
£ 20000 —*

@ 15000

g X system

0 T T T T T ]
0 10000 20000 30000 40000 50000 60000
threshold of reading effort

5 Topic 203 D ble 5 7.

© ideal
X gystem

& ——
0 10000 20000 30000 46600 50000 60000
threshold of reading effort

7 Topic 207 D bje 75 7.

T & THRNTRRBEROBEREERT 3.

SHROFEL LT, BRPTAHABICHRBICHRATRLL
B LS ThRVEBSERBILTRRT ST LT, Xy
BoOHERABZCRRTICLIBELIOND. £, #RT
BRROBHEL 5B L, FIRBEOHMEROFEMEE NG
3LBOND. TOMBEICHNAY 570, HEROYIEIR L
(switching effort) DELZZBAT BT L ZREF LTS, &5
i, PDF A LR E N XML XEOBER, REFHR
%PDFOLA7Y F Lic BRLTRRTHC L EX5N[8),
ZOXIBHRFELOHALRETH 5.
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