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F# %45 IR3# K—IRIR (Improved Relation-based Information Retrieval),3t 2 & # X & 9 AL A= B bk, 44
sthek HEE A ZAMER X (triple) , B A FREFERBRALEL, S TXRAPHEASGmIREATH Rrela-
tion) [ First Concept, Second Concept |, & T £% 9 4%, 34 (4= what) 7 5k #9 & 6 & X 4 R(relation) [ First Concept, Un-
known ], 35 -F %% 17} 8] 35 (4= how) 7F & #5 & ) & ik 5 R(Unknown)[ First Concept, Second Concept], % XA 5 & 48 =
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th, LT TR AL B E, £ F Drexel x4 DM & Bioinformatics Lab 77 % 65 % 4 E % s #k 3% & 5] % (2004 )&,
H A RIRS) , AN F LT —MEE A IRIR B R Fesh 465 £ 2 IR 3] #—IRIRS (Improved Relation-Based IR Sys-
tem) , 3% % 442 A UMLS #v WordNet B A RBA AL AN AL MAF X R, EFEAFHREEFNEEZMA XL L
o Lok R AASE,IRIRS & L F BB 5) 494 & #5 %5 £ MA PP(Mean average passage precision) AA RIRS #j 64, 44
YR HE 74.28%, ZAAEIRTEAXBARTRRZGEEARBRAZETEAREMNES,
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Abstract  One of the limitations with the traditional relationship-based IR methods is that a relation is often recorded as
a binary form, such as R(First Term, Second Term), which is only composed of general information of a pair of two
terms which are semantically and syntactically related to each other. To tackle this problem, we explore an improved
technique by using of triples in information retrieval for precision-focused biomedical literature search, In this paper,a
triple is defined as a data structure for the integration of a pair of concepts as well as a verb phrase or sometimes a spe-
cial noun we extract from the sentence as the relation of the above concepts pair,and stores relation and concepts infor-
mation. Unlike the traditional relationship-based model, our model represents a document or a query by a set of triples,
such as R(relation)[ First Concept, Second Concept]. Since some semantic and syntactic exceptions occur in documents
and queries, the different types of triple should be permitted, e, g. a query: “What does the mad cow disease come from?”
has a triple; R(come from)[ First Concept(mad cow disease) , Unknown ]. Therefore, we can get the “answer” of the un-
known thing in query if some documents have the matching triples in the index. Of course, we will apply the advanced
ontology-based approach to extract generic concepts and their relations by using both UMLS and WordNet, and we have
implemented a new approach to rank retrieved passages from same or different documents corresponding to measuring
system performance protocol in TREC 2007 Genomics Track. A new version (we called it IRIRS) of the relation-based
IR system which has been developed by DM & Bioinformatics Lab of Drexel University in 2004 (we called it RIRS) ,is
then built for the improved relation-based search in the area of biomedical literature IR and DM. We use IRIRS to im-
prove the retrieval result of tests of English reading comprehension, The experiment shows promising performance of
relation-based IR. Mean average passage precision (MAPP), the character-based MA Pmeasuring passage-level retrieval
performance, for 64 topics is significantly raised from 64. 44 % (the result of RIRS) to 74. 28%. Furthermore, the ex-
periment shows more expressiveness of relation and triple structure for the representation of information needs, espe-
cially in the area of biomedical literature.

Keywords Relationship-based information retrieval, Relation extraction, Query parsing, Triple integration

EEREREDHERBHSK . ARELLEREAR(mod- AREGHIFTREELE. BEEENFEFEAER Gn-
ern information retrieval technology) 7E/ " BT R MEBFEE | formation retrieval, i #R IR) . # $E #% #& (data mining, & FK

* AR B ER A RBEE LT H (60573057, 60473057 ,90604007) %R, & £ W4, FTEWRSBIBTRXENBERRER;
FHE B4, HEZ.8LE0, FERRFAAIBEZRESEDERE HEAKER Z2MERRIE; X @ BLoR4, 2
BRSNS BRRICALHE.
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DM IR B & RN FHRL R 048 . LA, EEE KX E
KB e £ Y BE ¥ S B A5 H B, NCBI(National
Center for Biotechnology Information) , UMLS(Unified Medi-
cal Language System), TREC(Text Retrieval Conference) %%
— A YR I A R R P St H RS F
J1RHE T A ¥y BE 2% SC#ik 2 38 (biomedical literature data min-
ing technology) I & & . TREC M#zI{18 IR BN E IR
A ES A BAR R 8UE fR EELAC IR £R ) BR A L B A
L BESBEERN IR ER. Bt SR I ES TREC
BREER M IRERSEYEZE TEEKFER, TEHLER
EHURA . WELH.

1 &

&4/ IR RSGTES T AL 2R 7 251 (query) B 5 28 MK #t
FIEHHE (corpus) B AMAE (ontology) 11, A T F K2
AR, X EFaR P B R 400, BN 3R e F K &0
5B, —BABHE"M“XE REM. L8 IR ZHEAMREER
HraaPm“SX7EBREY BEBTERHT . 0
B, RESEBASBR"EENEBEARAIER IR &
GG, AAHEREEB SENAEFEEHE S RS
R,

Query: Which test would be best for diagnosis of ovarian cyst in this case?
Query Term: ovarian cyst ( “BR” EK)

User’s Real Need: Unknown thing, which is a test, has relation(diagnosis)
with ovarian cyst. ( “Fa " 12 &)

Result:

Document rank | Terms appearing in the document
Document] many “ovarian cyst”

Document2 many “ovarian cyst”, “culdocentesis”(one
of the diagnosis methods of ovarian cyst),
“pelvic ultrasound”(one of the diagnosis
methods of ovarian cyst)

few “ovarian cyst”, many
“ctildocentesis”,..., “culdocentesis is the
best test for diagnosis of ovarian cyst”

DocumentN

Bl 28R REHEHAPEOPHEREBIITHERRENHF

2558 IR AR T (term) 2R SCARDS , 5 sk ettt hy 3
FIE LT 35 FIAE & (concept) TR UAS , IT4ERMET
XEH RBADE TEARE, ZR THSMEKHXE,E IR
FAREEBFHER. EHEXMEHRIETREMN IR A
AREEEX EH“BTRR”, AN RERARRRE LR
74 5, ¥£H Defense Advanced Research Projects Agency
(f5#% DARPA) 5 National Institute of Standards and Tech-
nology (B Fx NIST) 3[Rl 2 I i) U A K & I (Text REtriev-
al Conference, f&j#f TREC) H 8554 YR #4008 L E S K
REEAR, B 2003 EFF 5% Jp Genomics Track, W E LR R FR
SRS, AR EMEA Y EF SN REE. B
BOMEAERBTTHMIR T H, TREC 2006 Genomics Track
BB EFCE P, BERRE S IR SR R AT PR (T
B, — B ahiA”, It B e A TR mERR A 2 R

U http; //trec. nist. gov/data/qa/2006_qgadata/aq. 06. guidlines. html
2 http, //ir. ohsu, edu/genomics/2006data, html topics

D http: //www. nlm. nih, gov/research/umls/meta2, html
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D), BIZAERFRRAE T B — B Sk FRR, LA 2 &
(2,3), 0] LAR/R BT R 25 iy [l ) M SCA, FR38 a3 LA F DU B s 3
REEMRF AR AEE, WE 3, B X ARSHE NN =T4H
Fik b C AR AV BE — B, W48 2 A R J R4 B — 4>
BAE, @k, EA LS A EE R R T RSS2
QA(query answer)ITHED .

Biological object (l.many) <--relationship-->
Biological process (1..many) ...(1)

First Concept(one) <--relationship(atomic)-->Second
Concept(one) ...(2)

R(relation, passage())[First Concept(CULTULSTR),

Second Concept(CUIL, TULSTR)] ...(3)

B2 SCRMEARDRETRRNGE— ZTHERER

XA:  Rorelation, passage(passagel passage2,...,passageN))
[first concept A, second concept B)
#% " R(relation, passage(?, ?, .. )
[first concept A,  Unknown' ]
## % R(Unknown’passage(?, 7, .. »
[first concept A, second concept B)
HR: passage(passagel passage2,...,passageN); Unknown' = second
concept B; Unknown’ = relation.
R EHW . REEE (W how) kB ES; EW T RERAW
what) FF A A E 4.

B3 WA ARG S ILAREE

A 2 WATRRE T X R A M CA TR, 5 3 88
SAEARREEFI LR I, 55 4 TN AR TR IE &
KRR EFE R TR, 55 5 BORX ERABIHH
BRI RN TR BE.

2 ETFXANEASYEFHRT

2.1 BE@ExEx

ERFEA LM DI (term query) , H7FEE B,
HEN(>=1)HE M (term) A ., 2) 7] 5] 2 #] (question
query) , SEAE RN FH R R RE M B AUR B B I #F AT IS4k
Syla) A, B & R LR IR R4 what 3% %€ A B4R how
SHE AFBREEIR ) S P, oAb 45 5K B8 1A A TT AU 3 B3 B AR
TFE2, 3) Bk A] 25 1) (declaration query) , 5 34 5 ] 4
1. XAERE B—, B A BRRa MR . BT LU 3) 40
M,k 1,
2.2 BEFXENEHASIXIEANERT
2.2.1 =ZradkFAEX

T(CU=?, TUI=?, STR=?, Attribute=?, Location=?, passage())

R(RCUI=?, @RCUI=?, STR=?, Location=?)

R(RCUI=?, @RCUI=?, STR=?, value=?, passage())[ TI(CUI=?,...),
T2(CUI=?,.. )]

B4 BEXR ZTHMNRTHER

& 4 & CUI (Unique Identifier of Concept) , TUI(Unique
Identifier of Semantic Type) JEMEa & H & R HE—RH)
3% ,STR(String) F4F $ 10 3%, Attribute ¥ 2 )8 H 5918 %,
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BRI ME—RAIES, X FEAF RS REXZNBELRE
1Query(a, b,e)) yRCUI B{E H7“00000001”, value & = o4 7
R R BRI

2.2.2 il ASRFER

Location S X REXEFHRER, ALLEBEX
(concept pair) Z[AJE R, W 3; % R 2R FHI (atomic re-
lation) , PR L FE 5 B A7, RARIE 2 81E U B/,
RCUI(Unique Identifier of Relation) ,@RCUI(Unique Identi-
fier of Hypernymy of Relation) & WordNet #5 i 93¢ & & H

#1 #HifSCEMERERR HPBERRNKRAERILSY Unknown, Rk A R th S HBE N )

Type Category Example
Query(a) : aids patient cancer capoci sarcoma.
Word Query . “ » ;
R(RCUI=*00000001", value)[ ConceptList(CUI, TUI,STR) ]
Term Query

Query(b) ;C1418941 (PRNP) C0085209(Mad Cow Disease)
R(RCUI=*00000001", value)[ ConceptList(CUI, TUI, STR) ]
Query(c) : How do Cathepsin D (CTSD) and apolipoprotein E (ApoE)
interactions contribute to Alzheimer’s disease?
(RCUI=Unknown, @RCUI, STR=“How”, value)

9[ T1(CUI, TUI,STR), T2(CUI, TUI,STR) ]

Query(d) : What is the role of IDE in Alzheimer’s disease?
R(RCUI, @RCUI, STR, value)

[T1(CUI1, TUI,STR), T2(CUI= Unknown, TUI,STR= “What”)]
Query(e) ; Find all reports describing mouse peptidoglycan recognition
proteins (PGRP).
R(RCUI=*“00000001", value)[ ConceptList(CUI, TUL STR) ]
Query_Text(f) : HIV patients suffering from the Capoci sarcoma tumor.
R(RCUI, @RCUI,STR, value) [ T1(CUI, TUI, STR), T2(CUI, TUI,STR) ]

Concept Query

“How” Query

Question Query

“What” Query

. Description Sentence
Declaration )

Query or Text
Statement Sentence

i LBIHA KX R S B A& » T A B A R (B A o0 b S BB AR,

Y B P
3 MESXRUABSEA B85 T, MARKIBE . EIERLC b, R E

3.1 E&HEK REELTAEY LR, A RE R B RIAE. Hilt
YR XA AR RN L AMSAEELTE  AUANSIAESAR T ESRA LR, BRI LSS

FRLAIRIC. UMLS 88 %4017 % (Metathesaurus) F1 i Fob BoA Bhial e L SRR & 1A .

FT 200 ANMEMEEFMXAROEES LPERTRE

R R BT AR A FIRICY . 7Y SRR R Tokenization | 4 Candidate Noun Term

..................

i ] UMLS i BUAY #E & 45 3R 01710 R £ o B0
XU, T AEm AR NG 5. xd T QIR I 45 A0 i AR SO B 4
SR FA % B Drexel REBIREH 5 £ W5 L LR E DM &

SpecialNoun_
List?

pecialNoun_List

Yes

Bioinformatics Lab) ¥ & B J& & 27 B0 M3t #9 Lesk JF No
01 g ERAL R A Dimitrov /MEFF & BN | I WordNet Lookupl ‘ UMLS Lookup lﬂ——( Ontology
— Candidate Term | ~——————>= ... L — L
Tokenization a(r;e:‘er;ioirm iRelation Extraction'; i Co-reference Check |
I VT VT
SpecialNoun_List Lookup NounList+ o e
Ontology Lookup Ontology
L 1 M6 &ETALETRE
lRelation Extractionl l Co-reference Chec
1 1 3.2.1 HWERRXAE
Relation Sens: T Sens FHIF ] — e =] M 3= =
Dummiipeton || Disamgenion AR-SRREFARXRORE. TFALLA.A
: T VLRI SR B SR A& . 4 UMLS 28 (On
i i Relation List i i ] Concept List —I tology LOOkUp)ﬁﬁ ,5’65%%@ ﬁ]ﬁﬂi (Special Noun List) EP

Y 2 18 EL X B R SR P &R, HEER i & TR N B
3liR) (SpecialNoun_List SCFLFE #a oh #E) 47 F I A9 4L L, fn
interaction n. ¥4 interact v, W& 6., X TFEHZHHE, K

Triple Generation Triple Base

A5 BEHXRMGHBN=TTHE AR

3.2 *—gmm[xsl

XERARMBRE R, IR WLEBBRENT IE
(Information Extraction) 4#§!%?., TREC &} IR s i %
R AT LA R AR 48, — B A", 5k B4R BRI SCR
2t S S S A BB SR ML X R X

TIRRRE T 88, B THH FRAER— TR
WL . HERPHEELRE AR ARSI LE LR
H SR B
322 ATkAE
WordNet 55 UMLS R, R T BB L89B HE R
. B KR WordNet ¥ B A WL R R L7 4
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%,ILE M synset (synonymy set) , B4 synset 7 $48 & SCF
1 ({3 B (location in database file) 45, [ —idAltEH Synsét
5 ME—, 38 synset 3£ 13, 650 4, 4 B M 00001740 ~
02746781,3k % 52,108 RCUI, WordNet g3 R $24E T34
FHES NG ORI B 7% R (hypernymy: is a kind of-++,iT
F@), B AR BB EfRXESBisakind of A, FfiikEN
RATAEE X F R MM 2 AR AL T AR k. mpl 1,
BRXARAEXAN EMXRCH, BRAEA TAHLER
BIEANL . XFEBE T ERR, A SIRERHE.

Example 1 Topic: How does nucleoside diphosphate ki-
nase (NM23) contribute to tumor progression?

Query: R (Unknown, @ = contribute) [ A ( nucleoside
diphosphate kinase (NM23)), B(Tumor progression) ]

KR FME ARG Location FF i T4 & % R MME&%t,
Location H{E 2 3¢ R FIAL& I BUE TR RLE SUA P RS &
RFE3. RIWHELE-IPXR L TEREDIRESH
15485830 SCFHI5E 6 Bt (FESUA TR IA T4 4305 M4 o
B 5 MF (ERFETERBE T 1102 M58 I8 T2
HIH 20 M FERH(EESH .

F2 REMRBE
XA B %R HFH S fH *REMRYE
%5 #E[1] ®E "% E (Location)
15485830 4305 1102 gp  (4305+1102) x 1000+

20=5407020

3.2.3 XAR“HHA”

#% WordNet g1t , 3hid)id] & h A 45. 52001 £ A (3EF
11488 ahie}, 5227 £ LDV . MG E| M 3hiE & £ LiF
B, AR B 2 N1R) S, BN ER AR R DA IR R, 3T I FRATSR B
— P& 5 ik W2 LRSS 1 ANE U X R BB ERIR
SCCGZR S AR R S ERUEY h R R ) . Bl D3R
BRI EER,IFAKRBEITERERRE, SR, HA
1AME AR AR R BT A KK, 3. 3 1 PRt — 2P 1R
RMBIITR. '

3.3 BRE5XREAHN=RE

MESRRBRESN =AM THEREMAEE AR 1.
HATEMEX M OMERERE 1 HFRXA) ., XTHE
Boxf, BATRASCER 2196 Tou k-SSR RA BB k. #E
A%t (Concept Pair) 53 &% (Relation List) F55 n M 3%
RABTEH=7oH, IRz X R SREMN R — 15
(58 18 Step3) , 3 BB BEAEE X B9 A0 B il (I3
B1HR@),n HHTERERE 1R (3). B triple
EAGRMEDE, T UM AARR W RERES triple Xt
WX F B (passage) IR BEAMKET (WHEE 1 H
Step?) ., XFBRKFERBA L/, A 30ME AR A Fh
BN R SCF BRI SRR, BO U BRI IR (offset) BE R
A F R RB R, TR MK (length) RIZTHKE.

i1 XREMENBRSHEE
Stepl =0,

Step2 j=0,S is an empty set,
Step3 ConceptPair[ j]. Location=

4 http: //wordnet. princeton. edu/man/wnstats. 7WN
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ConceptPairf j ]. Concept]. Location+ConceptPair| j ] Concept2. Location
2 3

(D

int rl= Relation_List[i]. Location/1000, cl= ConceptPair[j]. Loca-
tion/1000;
if rl===cl is true goto Step4.else Step5.
Step4  distence (j) = Abs(relation_List[i]. Location — ConceptPair
[i7. Location)+++(2)

1.
j=j+ 1. if i>MAX_SIZE_C goto Step$, else goto Step3. //
MAX_SIZE_C is size of concept pairs list
if S is empty return false; else n=arg minje sdistence(j)+++(3)
offset=rl; length=length of the sentence the relation loca-
ted;
passage<—(document name, offset, length)
Triple Base«<—R(relation_List[i], passage)[ ConceptPair[j].
Conceptl, ConceptPair[j]. Concept2]
i=i+ 1. if 1i>MAX_SIZE_R return Triple Base, else goto
Step2. //MAX_SIZE_R is the size of relation list.

WordNet fy3a] SCIE % 44k, R 1 N3 SUAR IR SC &, AT
AE £ th BUIR) SCHESEAB A 2 3of A [ B9 6 2R, RIS SRS [ 1T B
B A R, ABCT R KRR A B, R, A A 6
% XFiABYRT 2 A L CF id T LU P A 3hial B9 & iF SO AR
K 7R RS E) S, DR R CRT SRR R I R 905 KL L

4 HXRFIE—HFH

HTPRAKHNERERAGHE IHXBGEXLT
B Y AR A AT R R A AR . M E-fE 7 . 1
BeR ARSI SO triple PEMAC_E 253 triple 893 B HE
FEAERT s ) BESILRCR e R . S B SR L EREEHE,
L ICAE EHES 8 B SUA triple HEFAERT, RA X R B
VAL b AN TE A5G 3) 2 topic 4B LA triple,
triple $#AHIRALE (= D 3 HIHTRR .

Bk 2 SoR=uAmMENTRE %

Stepl i=0; Set 0 for rankValue of all triples in DocumentTripleL-
ist. // 1 1s topic ID
Step2 j=03 // jis the ID of query triples of one topic
Step3 k=0; // k is the document triple ID
Stepd value= DocumentTripleList[ k ]. value; value_f =0, value_s
=0,value_r=0; weight=1;
if QueryTripleList[j]. conceptl == DocumentTripleList[ k.
conceptl value_f=value * 0. 4;
if QueryTripleList[j]. concept2= = Document TripleList{ k.
concept2 value_s=value * 0. 4;
// B triple R R R FH
if QueryTripleList[j]. relation is 2 monosemous verb
if QueryTripleList[j]. relation = = DocumentTripleList[ k.
relation & & (value_f! =0 || value_s! =0)
value_r=value * 0. 2;
/l/ﬁifﬂ triple P R B E LK F
else
if QueryTripleList[j]. relation. first= = DocumentTripleList
[k]. relation &&. (value_f! =0 || value_s! =0)
value_r=value * 0. 2;
if QueryTripleList[j]. relation, second= = DocumentTripleL-
ist[k]. relation &&. (value_f! =0 |} value_s! =0)
value_r=value * 0, 2; weight=0, 4
DocumentTripleList [ k]. rankValue = DocumentTriplel.ist
[kJ. rankValue+ (value_{+ value_s—+ value_r) * weight;---
(1
k+-,if k>MAX_SIZE_DT goto Step7,else goto Step4.
// MAX_SIZE_DT is the size of document triples list.
j++,if j>MAX_SIZE_QT goto Step8, else goto Step3. //
MAX_SIZE_DT is the size of query triples list.

Integrate the different triples in the same passage (offset,
length),and accumulate the values,
passages are submitted for Topic[i]: ranking the passage from
the DocumentTripleList, starting with top-ranked passage
which has highest value,and preceding down to the passage of
lower value as many as 1000. i

i++. if i>MAX_SIZE_TL return true,else goto Step2. //
MAX_SIZE_TL is the size of topics list.

FISCH) 5 -HEF (judging ranking) 5 WL 2. H5R &
AN triple EEXFHE i 4 topic BIES j A triple, iR IC AT

Step5
Stepb
Step?
Step8

Step9

Step5

Stepb
Step?
Step8

Step9

Stepl0

5 Brown 154} FE (4403 E L EARHETE LB B9 iE LA — P A RS /N A 23
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FRSERBAMRET S S BILE FERNERR (=
A triple[ B]5ME * ANALE 0. 4, XA triple 5B BI S tri-
ple ZEE R HUBLA R B0 » X R AR ILES EASHERIK (=
e triple[ B 4ME * HIAUE 0. 2) ;X7 T2 triple PR R R
& LEEI, B 1A X (2) SR i LV EE b B SCA triple A HEF
HEARLEE 2 (1) B AIFE (weight) 43 5 1 F1
0.4, FRRRBYMEN . HEFITER ) HEXEITE
VLREE_E ESHE N 05 & AL TE R — CF BB AR IF triple, R0
HAHEFAUE (rank Value) , 5 J& # 5HE B K82 32 triple X B 39
SCFBL (B triple ik A H Y passage #R5H) o

5 Xk

5.1 XREANBERIIENAKE

HF Drexel X2 DM &. Bioinformatics Lab FF & HEH)
BE 20 HR1E R 51 % (2004 L, AR RIRS) , Jf 4t % TREC
2006 Genomics Track FIFE K, R AE T — M TR/
IR 5|%—IRIRS, LA T HIEMET X RE IR 8. HRK
FEEM T XASEWRK RS HE LR =THB R
ARSI FIHEFFIIBE, JF R 3L passage fE R REE R, Wik
HEBEHENEENBERZREHEEHREAEZRIER
ISR IR B AR ER P X TF AN EER
15 B AR, K A BENRB G IRFRBEAE R
SOy 8 AR Ctopic) , MIFEA 64 ANFIEE, A REAHIA
L RRENEREN, ETHLRERBURRIEN . £
FREMRE AR, LURAFE IR HEREIFASE R A a1 I
A FATANEEZINRE F#FITHER, KRG RENRE
:58
5.2 L&t

MHHNETRXEANEL RIRSEFTE—IMEREHEN
IR &G, BT EESERE LRGSR FEA R4 RIRS, 7EW
£ EXf RIRS il IRIRS REE# T3 LR, BEH MRS
TEXT B4R 3 (passage leveD ByPERE. AR RIR ([R5
EF+—AETOLE MR RN R, THE CPP(cumulative
character-based precision)) 3 & & it & topic ) TMAPP
(Topic Mean Average Precision, 3% T TREC 2007 Genom-
ics Track A1 #L 5 By character-based MAP, & #8 MAPP®,
MAPP Z47iH IR REECFERRE T L E 0 MG B R
SZEE .
5.3 LBEEERSH

1) SE% . %f 64 4 topic fRKITHE TMAPP, HHE AR LE
7,RIRS 5 IRIRS iy TMAPP Xt JLIE 8, R (3T ERLHR
ISR B A CF B B RE T F /8 # % (cumulative
character-based precision, f§#f CPP) ,i2 8 CCP_of _relevent-
passage(k) , BIIRT & L F B @AR S BARIC N HEER
B BB GC N number_o f_endcharacters_in_answer) 5 B
kP SCF B2 B B (total_number_o f_characters_to_sub-
mit) ERRER R TPT R G AR R B M CF B CCP & 0,
(HXIHERM j BIFTE RZH A CCP=0 M CF B R F3
Y& /8 (average passage precision, fij B8 APP,ig}y APP_of_

8 http; //ir. ohsu. edu/genomics/2007protocol. html
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question(3)) ,

mamber_g, stion
é‘w APP_of_question(j)

o i=1
TMAPP (i) = number_o f_questions ’

number_o f_questions=4;1=1,---,64 [@))
APP_of_question(j) =

rmber _of _relewant passage (5}

P CCP_of_relevent passage(k)

number_o f_relevantpassage(j) @
CCP_of_relevent passage(k) =

number_o f_endcharacters_in_answer (3)
total_number_of_characters_to_submit

B 7 8 TMAPP /A4

2) SEWER AU IE MR, IRIRS 7 3L F B4 )
BIPEREM T RIRS, EZEH Y IRIRS 7 RIRS + #4407 3hiA
(BB B M8 9P R — &8, RIRS 34
“FEHERIARE I MESES EEAHELLFH,
WHE,XEERRE S B EENX R{E S, IRIRS 307 LA
AXA RIRS RRERFIAE B LHBARAEERER, WE 8
% 2 X F,IRIRS ML R MBI WHE, T REEE
A : 1) IRIRS #1 RIRS # A 828 SOt FI A AR R R E .,
MR AR E b KR H R T ¥ &I A 115 5 (top-
0, 2) XFERARIHERETEAILEC R REA X 4 i F 2%
BN AR EER TR 1 M XFRESMLEESEN 3 MIF,
5 ARTHBXRCFBRIPRAEETE 14,745 BRLH
HXRXFBRFLETE L2, BEREZAEBRATRESL AAX
MFSL T BN REHA MR TMAPP{E” . 3) HXXF
BHREREA i — S E. WinE U T B/ N
R UL/ ST 5 /0 007 Of B R A G S B AR R (off-
set) FHC BF (length) FYSR B S A LS. DI E 3 SWESE
TAEFfRYE.,

T LA L
o L

1 5 9 13 17 21 25 29 33 37 41 45 49 53 57 6l

Tovic | —@—rirs _—fl—IRks |

u

Bl 8 RIRS Fil IRIRS %} i F 64 4~ topic 1 TMAPP (Topic Mean
Average Precision) H. 3¢

BHRE AXRBT-HFRNETXRANFEERERSE
Ay ERETFLUER RIR AR, BATXS ORI AE
KRG EN=H, M ERST LRI AT KM ’IHF
Befk s BIRHEH =504, REU=T4UN RG] B RMX
XFB. BT RPAS T MRS 5%
RELTXMAEEEHHHELGER RABRELESTHR
WEAEMEERRNERL. RRNEERRERSHEE
HHRIEAMARE RN R R BB ERKRE, TET
KEM IR HARTE TREC WHsh F A fF55%.
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#3 RIR5 IRIR RZEMAEILE

~ Topic RIRS_ IRIRS_ Topic RIRS.  IRIRS_

Topic Topic
Type TMAPP TMAPP Type TMAPP TMAPP

(1] ## 60 79.2  [33] @¥  73.2 88.4
(2] #@% 746 77,2 [34] @m¥F  67.6 69. 8
(3] @Y% 54, 2 85.5 [35] #X 53 4.6

(4] ## 8.5 100 [36] #@%  85.5 91

(5] @¥%  45.5 66.7 [37] #m¥  55.2 75.4
(6] @¥%  92.6 92.6 [38] &AEF  56.2 86.9
(7] V4 83.3 100 [39] #@%  88.7 88.7
8] %E 100 100 [40] VEm  64.2 67.7
(9] %8 50 50 (41] #m¥%  95.8 95.8
[10] @% 521 521 [42] @¥ 9Ll 82.4
(1] & 433 77 (43] £§F 732 75.3
[12] @%  6L9 6.9  [44] #HX  56.9 51.2
[13] @% 8.3 98 (45] @% 46 88.9
[14] =%  43.6 43.6  [46] ##w  56.7 80.8
[15] @%  17.2 66.6  [47] @% 77 77
[16] #L  78.9 56.3 (48] ¥ 1.7 23.2
[17] @¥%  67.5 89 [49] B  45.9 60. 5
(18] #m¥%  20.4 178 [50] %x¥§ 62 87.7
[19] £& 646 78.4  [51] @  49.6 88.9
[20] @m% 56 89.9  [52] #¥%  55.9 60, 4
[21] ## 751 80.7 [53] WX  89.2 94
[22] WXL 8.7 10.4  [54] #m¥% 7.7 71.7
(23] @%  69.6 76.2  [55] @m¥ 5.8 69.9
[(24] @m¥%  80.1 82.5  [56] #X 5.5 5.5
[25] @¥ 89 90.7 [57] g 89.8 97.6
[26] @m¥%  76.7 80.1 [58] WX 734 86.9
[27] @m¥% 56 80.4  [59] @m% 46 67.8
(28] @%  73.3 74 [60] =g  54.3 76.9
[29] @% 783 89.7 [61] m¥ 659 80. 4
[30] @%  66.6 87.9  [62] m¥  55.5 87.6
[31] m¥% 786 78.6  [63] i 94 95, 2
[(32] @w% 921 92,1 [64] #m%  54.7 71.3

RIRS IRIRS

MAPP 64.44% 74, 28%
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