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Abstract  In recent years, with the rapid progress in biomedical research, the number of biomedical
literature increases rapidly, which becomes a big problem for researchers to obtain the needed
information manually. Traditional information retrieval technologies can hardly achieve ideal
performance for biomedical retrieval because of some domain-specific characteristics, especially
the mismatching on biomedical terminologies. Query expansion method can deal with the problem
by adding relevant terms to interpret users’ query and fulfill the information need. Given that
biomedicine domain has abundant semantic resources, which contain a large amount of terminologies
and may assist the retrieval process, we first propose a novel query expansion model based on
co-occurrence model and MeSH thesaurus. The model can help to choose the useful expansion
terms by balancing the co-occurrences of terms and the distribution of terms in MeSH. Further-
more, based on the MeSH-based method, we obtain a large set of candidate expansion terms, and

proposed to select high-quality expansion terms using group ranking methods for supervised query
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expansion. Compared with unsupervised query expansion, supervised query expansion takes
much more information about candidate expansion terms at the same time to refine the set of ex-
pansion terms, and improve the quality of the expanded queries.

Specifically, we use a group-based modified ListMLE method to learn the term selection
models. ListMLE is a listwise ranking method based on permutation likelihood probability
between targeted ranking list and optimum ranking list, and group sampling divides its sample
space further by taking one query term with higher relevance label and several terms with lower
relevance labels as a group. The modified ListMLE model can thus be learned with more focus on
the expansion terms with higher relevance label, which contributes much on the quality of the
expanded queries. To give each candidate expansion term a ground truth label, we not only consider
the latent impact of the term on retrieval performance, but also consider whether the term is contained in
topic terms of the corresponding biomedical query. Therefore, we generate more accurate term
labels, which will be taken as the learning targets of the term selection model. Besides, we
extract term features based on both the context information and domain-specific information. The
context information refers to term occurrences and co-occurrences with query terms in the context
of retrieval, and the domain-specific information refers to the term importance or preference
detected using biomedical semantic resources. Both feature sets can be useful to represent and de-
scribe the candidate expansion terms, and feature vectors of terms are then taken as the input of
the group-based ListMLE method to train the term selection model.

We examine the effectiveness of our method on two TREC Genomics Track datasets. Experi-
mental results show that our MeSH-based query expansion method can help to choose a set of
high-quality candidate expansion terms, and expanded queries based on term selection models
using the modified group-based ListMLE outperforms the term selection model using original
ListMLE method, achieving 4.41% and 11.35% improvements in terms of document MAP on
the two datasets, respectively.

Keywords biomedical literature retrieval; medical subject headings; co-occurrence model; query

expansion; group ranking
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T — A B SEAR A %R 4 RE 8 S 3% 9 e 1) A
X F DA 2 ) A VR TR Sh 32 B 25t A DR 455 TR )1
i AR A ESE TR R RO T AR B 1
B AT R TR R — MR Y R A
FHAPE RV SR 2 R 40 1 7 e ) X A6 2R P E P TS AE
52 0K FL AR T O A G B AR DG LR A i S
CIBTRuR/ (IS i B
0, Eval(t,q)<Eval(q);
label (1) = (8
1, Eval(t,q) >FEval(q)
Horpoe e — Ak Y i . g IR IE A i) Eval i
B — PR R PERE AN 45 b5 » 1) 4 ~F- 2 HE B R (MAP)
S5 AR TR A% O JARTE T Se AR U 5t iR A i
PEATOIRAGR I F A R PERE(E N Eval (@) 558
Jo B 5 2Z R SR A8 — i e 4 e BRI AT A A9 L A
ST A ) JF B T AWM AT R R 10 SR A
RIERME N Eval (¢, q) 5 45 J5UIR A 10 B9 K R BOR L
Ty A 6B % o e R ] R RE B2 T R A
A HROR R IZ Y R bR 1y 0. RIS ARG
S Z WPy i bR o 1, RIAE R AH 5.
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TERFZ R T SR W ] T A2 ) B2 2 SRR R
F803 75 AZAT: 55 B RE R A SRR IZOR I EAT K. 5
FoAAS RAT: 55 AN [F] A2 W B 2 SCHR A AT 55 19 SO
FHRAPEAR AR T 5 5 — & W AH 1 — £ 51 3C
R4 TR B A B 0T — o A DG SCRY s 1 JHL T B S v
42 1) ) R L DR O A o B 2 SR R R A 55 1
H AR % A6 R 4R 45 A1 5C SCRY 81 3R 5 [) i 32041 3 U )
HE 22 Hb 3 5 R N A 6 1Y LA S, DT o T P R Rt
SN A TG AR AR W R AR B K. B an B X AR
YE 2 i “How does P53 affect apoptosis?” (1K
F1 5T P53 40 faf 5% me) 48 B 96 120 Br A 3 A9 S 8
£ 45 “apoptosis regulatory proteins” (FHT-9H & 1
J&) “tumor suppressor protein P53” (e 11 il &
P53) f1“gene expression” (K:[F F35) 4. #% 3| &
RURLE 5 D 06 5 900 I A DG AR SCHE X (8) An 1 S s
198 O i s e o8 /3 vk 1 L i B i S 1 TR T RN AR B
A1 D0 o s 3 SR WA 1 B, A Ek 1 RTOR.

F1 Ry RAMRERE
Eval(t.q)>Eval(q)

FriE TopicTerm(t,q)

o = = O
fn B Hr o
BooFr oo o

Horp, TopicTerm(t,q) WM EY T ¢ & 15 B
TERI AL ) g B 32 AT b B0 5 B2 A B
FARBOHE — F R 5 9 SCRY IR G 5 A 0 5 A 56
TR T SR ] o S BT A o 97 1) X6 G 2R P i 114 R T
15 2 3 32 R A SR K B BE 4R TG R Ak E LT
AAE Dy 5 ) 3= AT B g 1 97 JR 1) A 3 A 2 RIVAfG S
HASE P AL RE SR TH A R 1 AE B (X RE A o A ify
(e 47 JR T s 1 O 1 B AT REAH 5 o BEAS RE 4R T
R 2R M RE L AN BE AT D £ 38 32 01 19 o 0k 4 R 1) s
0L BIRARSG. BB R I8 T e I i 1) %) K R
PERE AT AE B2 0, 325 18 A W) I 2 SCHR G, R AT 55 1Y
S DRI RE X o 2B B TR 8 A 4 i D R
AR IE.
4.3 fRIEY RIRFHEHEX

M 2 o ST Y i A T R i AREA A O
ik 1) 3 R TR 30 AL 5 22 58 70 S WA A A AN [ 48 2
AR AR R S TR A ik T 1]
B/ A REAE 1) 4 T8 X i BT e BURY 47 R TR R AL
BENAS R AE B b s e 4 R B R A )R A R
P TR T R AR R Y AR R SRR R o
JI 4 JBURA) Ao 56 7 % 1) R A — 1 R S R ) 5 D

A6 A 1) I AF G L D — T UL 5 1A BT 3] ) 4
PR o B BT 2 47 Ji 0] 7 A5 1) I 16 5 904 A )
P PHAS SO SO 2R 30 97 e ) R AIE < T B 3C
F14) o) AR AL AT B T 0T ) )RR A
4.3.1  FET R SRR RS R TR R AL

FET BT ORI R IR R AR, R R
Tl R A R TR R B 3] 23 A AE R e I 5 A ) 3R 20 A
R ] 22 5. DRI A S 2 A A T T Al RO
T BRSO YT R R AR AE < TR AR A A fF S R A
i) 547 R L AE A

PR 43 A A5 B E 2 BT R iy iR TF
WSO AR A IDF HHAH & L X R AFAEE LA

Zfreq(z‘j,d)

L) Zlength(d)

deD

Fop o R AL R 1 . d FRoR SCR AR A D o
MR R — T SRS s freq (¢ o dD) RN KRS d i) ¢ Hh
BT R EL s Length (d) Fen CHG d A B 364035 11 )
B A AT R e 3 & 17 ¢ OS5 D
4 1) B3

idf(1,)=log

9

Num(D)—n(z;)+1.0
n(z;)+1.0

Num (D) /R 3R EA D v S 3435 19 SO A%k,
n(t)FRRER D LY I ¢, 1 SCRE A %K.
AN TR BE YRR ¢, 1) 380 SCRY A 3, 386 S
RS R BT LR W7 R 1) AE #E AS SCRY Y8 [ i B 2
TR

Lfid f(1,)=

(10)

tf (¢;) Xad f (&)
D0 tf ) Xid f ()

Vew.rd!

b 2 2 OB 38 7 JR 1) 11 1] 50 R 38 SRS A5 2% AH
S5G . n] LUSE O A B2 TR ¢ 7E ORI RS N
HEE DL R AR EE R Y R R E S
w43 A (R R AT Al IR T TR AR A A 3k BT
DATE O J32 b S e 7 i 3] X6 T 45 0 A i) Y B
P IR 3R] A i R 7R A — SORy B R Seh 4R
A AT LA O 3% ) i e 5 AT RE 5 M dh A
TR B A OGP i T R I AR SO — 2P
JAih HCEE T ) L B A R R AR A L L SCRT DL EROR
.

cooc(t) :Z Zcooccurrence (g.t,d)

qeQdeD

Horp, cooccurrence(qyt,d) Femy B ¢t 5 —21H
) q FECRY d 3 B P 3R] i B0 OB AE I A SR
A A I X i S B vk R T R, 1T DL AS )

(1D

(12)



10 4] W OMEEE . PR T SR IR Y AR R o A R B O 1 2167

PR ¢ AR T A A9 A 38 B OO IR K AR
— R,

TESCRYEE G D RYIEI E A SCHE 52 56 Hhr 22
RS R UG RHEE B ALO AR G S A5 SO 465 1> D7 T
T IO TR B 1) REAE ] T e 4 Ji dm) 1) 1]
.

4.3.2 TG0 ) ik R 3 R AIE

TEA W) B 2 SCHR A R b s B R TR AR 1R BB 5 1
AR B - % B 20 Y P 0 45 8 75 oK B R 3
T B R AR A AT e 0T I i A 80 4 AT R T N o 3
AT B8 A RO B b A S A Wy I A L%
PR B MR e 47 Ji ) AR AIE o 3X B8 ReAIE BE A6 S e 9 e
i 4 5 P AR R 0 A S B A
14 [0 0t R 78 . A SR B T 0 el A A A A R O R
TEALHE P 2 36T MeSH ] 1) 97 J 1] 43¢ i 1 3L T
AR & MY 17 R Ak

T MeSH i) % B9 9 Ji& 1) o A 3 2560 45 f 5
P Jr 1a) (19 i — 3R] 25 B9 BB R AR i MeSH. 3] 45 AN
SHMA A B s 3. 2 ) KGR
(6) TR,

DNl UL TR TR AR B R R R ALE L AR SO T
A B AE U A AR F AL FE T H MetaMAP-* U5
P A ) I A o 1 A2 ) R S MetaMAP 36
[ [ o2 R 22 A 0 O R O kA TR 45 5 A2 )
P 2 SCAS B T I i R TR PR . Bk U
Fef— A e i) A T i A R A YT R A
RGP ZY R A MetaMap, 7] L1535 T 5
AR A A ORI ME & A AR P A R A
A LATA 1% A 10 RE 68 Tk 5 5 2 A TR B I ik 3t
PRI A AT R VR R L A T R
BT EiRFE & E LT Y iR AR AE.

concept () =count (£ s Q.. pana (1)) (13)
Horbro e FORME R ] Quupune (0 FIRAE SRR
TP AEE Y R ¢ Y R, Z A B
BT Y R an) ¢ T R A iR i IR 5 00 HE Y B
B S AT MetaMap #E47 U1, I 4h, MetaMap
TEFR ) SCAS J BT IR i 1) MR 73 1 ) B 3 23 AR 4 S
A i AR ) 3R ] T e M A i B A R
BRVRE T LAAE A 4 i 1) <5 35 B 2 1 ) B A ARl .
WA S — 28 % SCANTR .

> R |
X . 7[[6@(.(/)“71(1(“
candidate(t) Qo O | (14)

Hp R(OFRIETY R ¢ (3 AW P EE—

AN 1R BT AR [ 9 % 20 MR 2 A9 S R | Qg (0 |35
AN AR IR TR IR i AR R

BT UL AR E S AT DI 37 i 1) 28 AL
li i 9 50 T B o ) SR A AL R R B
I A TR 114 1) i
4.4 ETAHFZFINTRAEFER

YLHE R 27 > J5 I AR 2 ML HE P 2 >0 07 ik 1 Ak b
X FEAF A 23 )k — 28 30 73 » DT A 45 D1 R R 2 A
A (32 AL RE 3R JT 1 HE PR BRI AR S
K AL HE R 24 2 75 %6 T T 7 R i) i £ 85 10 114 91| 2.
TEAREAS 2 25 8] 19 % b AR A 2 7 i 3l 19 4 1 2
AN TR K% 2 37 JR 1) 3 73 Dhg = o 28 531 4y 2 25 ) 7
Sl S R 5C - AT BE AR 5C 3] 23 41 L Al BB AH O - AN AH 5K 3R]
L FIRH 5G- AN AR 5 1m) 43 41 — A AH OG- 7T BB AH ¢ 17) 73
HAEH —DIRER 2 FARCY IR AE TR 1
AIANRH S Y™ R 1) 5 — > Al BEAH 5 - AN AH G 1] 20 41435
—ARIEN 1A AT REAN G R A A T RR A 0 1Y
ARG TR 5 — A AH & - A AR A7) o AL AL 35—
T 2 MARSC IR TARTE N 0 A G B
i) 3 A b g m] LA A5 I 2 A R R R A X 1R
b e HEAH S R 1]+ B S e B AN AT G H J 0R]  [R] A
FEIEUR I FEAS 23 1]

TE57 2 7 ik e b A SCLL ListMLE HEF 2% 2
7 B0 g Bl O 2H HE R R R ListMLE & —
i3 T 17 51 DL SR L 50 5 HE 1 4 Ok 1 9 R G ) o
AAIE S E R REE T Luce BARIE XANF.

n—1 n
LCfst"sy)= > (—f(t's , DHInC ) exp(f (2,0
s=1 i=s

(15
For sy JEREHLE £ 1 S U9 R 1A HE 1Y 13 51 il A2
FAEBY SR ¢ B¢, A5 ¢ AR (E R T o, AR TE
{EL U 2, 65 T ¢ Z R
o F A 9 ListMLE 5 26 78 X 70 A 7 253 #
KAL) B B R BRAE o iy 3 T AR A =S ) Y
73 RE 6 A5 I 4 2 30 25 1) &) 73 ) R Al b i — 20 0
A B X MR B A A [R) AR S GO0 B4 47 1] K o 7
AN TR 68 5 21« AT 386 58 5 TR A AN [) A OGP 9 i i) I
(4 X0 RE 7. TR I AR SCOR P 20 B A 225 1) 54 I X 2% 4t
R BRBGHA T B s B E SLInTE

n—1 n
LCf5t5,y)= > (—f (5  NHIn Jexp(f (£, )
s=1 i=s

(16)
RN — A 7 AL L A Y I 5 o
i OB T A 23 AL HE Y 450k R SR A BE R B A
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ML ACHE 7 45 5% o DL AR A et HE P PR RE 1 P R 1) termy o sterm, )RR EAEBFENY BIFGIER, (w,

PEPEBIRY , HAR o 5 B AN GAk 2 s,
B2 HETUHF¥ M ListMLE J5ik.
A I RAE S A Q. A 25 3 BT X B 19 1 2 47 e i)
Bt T, WA PERRTE Y, s B RIKHL €% 3 5%
LT QP AT — 2890 g o 3 4L B8 .
P LA 25 o
for c=1 to C do
HEHE R BRI LCf 505y
e
6. BHZH o=w—1* Ao
7. end for
it S o
ST ot 2 T LI 0 B R A B R
TR I E S hiE— Pt & R,
50 W B AU I i R A R

= W DN

(&2

5 £ I§
5.1 FEEE

S RIS R A 2006 A1 2007 5 4F By TREC
22 Genomics Track P AU 4R . 18080 45 0 75k
HF A9 DAY BRI 162259 5 SCHRSY . SCik
Fig BTS2 SR SRl 43S ek 1000 5 AN
AT A R AT 5. A SCR R AT 55 AT
i B GO A R A AR dt 62 A Ay, o 4 4
2006 HF-AF 55 25 19 26 4> A i CBR 25 A AR A 1
FH OGSO A 300D #2007 4R A 55 B 45 A9 36 >4
VAL A B T A A A T 0 A W = = SRR I 5 B 4
Z AR Tz ] T AR ) R A SO A R A AT SE
HPEA D5 5 R FH % TREC T 55 B £ 44t 14 09 i 2F
2 : Document MAP, Passage MAP, Aspect MAP
1 Passage2 MAP, 73 %f SCR £ | 32 88 4 i 55 4%
ARG 2R 445 2R 1 X E Wy 38 AT A S 1 TEA L PR M 48 bR
81 A SCAT 2 i) SCRRE3 1.

FEAKG R IR ] Indri #5 4, R S AY
T AR Ry SR UE R RS R 7 k. 42 TR T Porter 55
T 0T J5ESCORI A 1) AT 3R T AR AR B O 2 BR A T3 L R
JH Indri 2R 25 LA S EY kA, B
PR T7 AR Horb o AR TR A AR i A, UMY
Fly[0.1].

#weight(a Qigina (1. 0—a) & combine

(17

(# weight (w, term, wyterm, =+ witerm,)))

/ﬂ\: ':F' ’ Qur’ig[ua[ 'ft %% FH F' %EE i B/(J E ﬁéf ﬁ lﬁ‘l , (term, ,

wy e e ) AR AR TR I XS 17 A AT

Scm b ARG IR E A WY R ITETE T A A
BRI VERE AR SO M E I A A S BoR AT
TLAEAE UG AE » RIAR 4 25 300 4 5 4 180 %) 23 I 5
A VN IR AN IR AR L H R I R AR T TR B I ZR
AR TR AR AL 0 I kL 6 R T TR A 2 5
VEHE. B 45 I 200 45 R 2 A A D4 By P
¥I1H.
52 ETEZFHRRNEATRUR

AR EE T TREC 2 2006 4 J& AL 55 19 £ i)
BB 2007 FEAT: 55 10 A iR B HEAT S8 S R b
P70 45 ¢ 1R B B RS R (Language Model) .
MBI P B RD! (Relevance Model) , i/ 4
TR K 2R (Term Dependency) F13E F 52 1 25
1P F R (Cluster-based Model). H rr AH 3¢ 55 AU
Je— 28 B Dl AH DG B2 15 5 vk o Tl AR ASE L 7E A 3
Jig v 2 18 A 1 1) AN R 3] 1) 58 4 ST R AR T
PG 12 - 3 T JRE2E 0 A 1) 4 i A8 TR 7 I~ SR 5 1)
PGl A K-means REEFEY e in) . ol LIE ME &
— AR R T 1

SR A5 R AR SO R LA A HUALE IR MeSH
1543 1 19 K6 2% 45 SR (MeSH-based ModeD) , P4 J 3% F
MeSH F1 1] $ 3 Gl & 09 £ 97 & J5 3 (Proposed
PRE). Fe4" 3R] A i3 Ji i) A SR AR S5 5 1Y
BTy RO PAT. FRATRINZ 2 F3k 3 FoR.

K2 ET2006EHEAHREER

Ko A A Document Passage Aspect  Passage2
Language Model 0.3178 0. 0205 0.1983 0.0239
Relevance Model 0.3194 0. 0207 0.2023 0. 0240
Term Dependency 0. 3198 0.0208 0.1785 0. 0254

Cluster-based Model 0. 3089 0. 0235 0. 2644 0. 0258

MeSH-based Model 0. 3176 0. 0204 0. 1902 0.0241

Proposed PRF 0.3237 0.0212 0.2037 0.0260
x®3 ET200 ZHESHREER

Ko R A Document Passage Aspect  Passage?2
Language Model 0. 2587 0. 0646 0. 2000 0. 0876
Relevance Model 0. 2678 0. 0720 0. 2302 0.0963
Term Dependency 0. 2804 0. 0683 0. 1974 0. 0939

Cluster-based Model 0. 2651 0.0673 0. 1987 0. 0905
MeSH-based Model 0. 2634 0.0706 0.2263 0.0941
Proposed PRF 0. 2810 0.0705 0.1995 0.0991

M 2 1S ue 25 2R al DL L e =t He Tk
TE R R A TR L ] A A TR ) G R ACR L ]
A Y AE K 22 O O 45 B OIS Jie DL 4L 5 1 A 4a
A MeSH R ™ J& 1] 16 £ 75 7k BUR R 4F T X1 e 7
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X UL ZE A I R A5 B MeSH 43 i X 111 I3
TR A REKE A 28 M BE 7 2B 5 5 1T AR SO T MeSH
A L B A 0 A 0 B R Ik R A8 BT R 4T 1 3K
L ZE R A SO I Rl T R TR AE SCRY 4 by
i A 1) A MeSH. w431 (1 25 1) 9 i 7 1k e %
A AR TR R RO

MFE 3 Ha] DUKR B2 T2 50 25 5L, A SE 06 2
JERTDUF AR SO0 5 BE A5 A R0 T Sk A 2R
Al X2 S50 L A SRR Jy AR CER 4 DT M 48 A
A JAR T B PERE L 3T MeSH A R )7 1k B R4k
F oAl e 7 AR B R AL IR MeSH ] 3R 11
K 28 0] LU R TH I Jr vk 0 1 g

AR g R A SR O R R LA R A
PTLBUA R RMERE X th T kA Y g
) B 2% R i 1) 78 SCRY AR & o 19 40 1 A B AN e 1)
FE B 2% R 3 MeSH. Hh () A 4 1 220k, 37 2 il 76
SCRYEE A 0 43 A A L BT LA B R ] 5 A A )
Z 8] AR G BE 5 i A B 2% 28] 3R MeSH
HR (14 R X R B T L S e ) A A ) R A 4
AR, N UL R B AR A A 3
PR 1A 5 A U 26 R RN 1) 7 AR A A B
T B A it 552 B A 96 A I E — B HR TH RS R
AE. i A % B A YR ek B Rk
IR REAS TR R L m R R R E TS
S Wi B 2P e 1) 0k AR TR Hp X R ) 1k — 2 B
HRS K.
5.3 BMEBXETWT BRIERXL

AT S G 7E AR W A YT Rk R Rk
Je 1) ) Sk Atk b F— 25 ok R A R ik 1
SRy i) v BB L 0k A AR DG Y R T R A
B 4 52 AT TR SR T A R I ROR.

S5 o T B D VR A - BT B B R U
W 7k (Two-stage SQE)™ 1% Jr 0 Wi & X
YR 43 g A 1) 18 B [y BRI BRI R B B AR
5B 0 W B 2R b R O ik L T DL AR S — A R
(T B 125 s B SR i AL 23 2R AR A R R R 1Y
J5 i (SVMOY iy i e — Fh 2 i g W K A i i
JEJy il SVM K i ik 9 8 1) 4y 2K h P 1 i
EVRIR B4 i), O AR 23 28 48 0 S 5 A R A
o d oA PR A 3 T kAR SR A R
R (MARD " % 7 35 f3EF SVM 17
RN F A B e b S ) DL B AR O ik 0T AR
VE S s I HE T % =) J7 % 51 RankNet™™ Fl Rank-
Boost™ ™ J& Wi F Xt 9% 19 HE 77 2% 2] J7 1%, RankNet L)

it 25 I 2 AR SRy Bty L DL B YOG AR 1 R ) %
() F%) 7 510 ABE % 31 53 HE 7 1 2% - RankBoost DL B 42
FHEE Ry Al R AR T KB 2 A9 HE T 4
o) I 28 (B J i PR A s ListMLE Jy 357 2 5]
RBHEF F 2 5 i 1% 07 15 LA de e HE e i i
J 22 (] M 38 ABL AR A R 8 1 53 R e 5 % O DAt
SLhi 25 T JE R HE P 91 26 5 Group-ListMLE S 48 3C
Pt R TR HE Y 2 S B R ) R R AL A LR ST
g RN 4 MR S R,

R4 ET2006EHEAHNUERT AT BIERE

J7ik Document Passage Aspect  Passage2
Proposed PRF 0. 3242 0.0212 0. 2040 0. 0260
Two-stage SQE 0. 3503 0.2417 0.2612 0.0289
SVM 0. 3435 0.0249 0.2527 0. 0306
MART 0.3434 0.0247 0. 2505 0.0308
RankNet 0. 3420 0.0236 0.2432 0.0292
RankBoost 0. 3452 0.0251 0. 2523 0. 0309
ListMLE 0. 3424 0.0241 0.2376 0. 0300
Group-ListMLE 0. 3575 0.0263 0. 2587 0.0337

RS ET200EHEAHNUERET AT BIERE

WikiS Document Passage Aspect  Passage2
Proposed PRF 0.2818 0.0706 0.1996 0.0992
Two-stage SQE 0. 3204 0. 7652 0.2713 0. 1056
SVM 0. 3185 0. 0809 0.2639 0.1112
MART 0. 3140 0. 0816 0. 2589 0.1111
RankNet 0. 2997 0.0769 0. 2365 0. 1070
RankBoost 0.3293 0. 0832 0. 2685 0.1153
ListMLE 0. 3021 0.0791 0.2419 0. 1052
Group-ListMLE 0. 3364 0. 0847 0.2723 0.1192

M 4 LB S5 H 0] LU W A BT AR SCHR
AR e A e oy s R Al e O R e
A VEMFE IR 3R] LUIRTSH i (0 A8 R BOH, 5 T 78 AN [F]
) W A T R ik X G HE T o T A
T AU T R R A OIS A i A R AIOR L T AR T
RankBoost B HE ¥ %% 2] 77 ik 2 F 3 F RankNet
M5 ¥ 50 % P07 % LisstMLE B 1% fig /- T Rank-
Boost fil RankNet Z [i] , 3 F 7 B B i 1 X & i)
P REITIEAR L T B3R 07 ik B A AR R SOR AR
SCHR Y AT Group-ListMLE ) 9 Ji 0] /) 20 %t £
JESHRAG T B R R BOR A TR T ListMLE
(7 S T B O 4. 41 %,

M 5 I ER A5 R TT LA R
WEAE MY RV EMNKERERYL TIELEE
AW R 5 TE SR T Bk AT SVM
AL TR T MART 47 Jrim) ik 8 7 ik fE X /i
B E T RankBoost B9 77 4 T 34 T RankNet #9
J5 3 i A T AL HE 2% 20 W 50 R T IR ARAS T i
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FIRE B AOHR  HH L T3 T ListMLE By 7 232 J s B KT AABRETBABSTEENRREENEZMN
oy 11. 35%, TiES $FME Document Passage Aspect  Passage2

. “ \ SCAHRE 0.3327  0.0241  0.2433 0. 0300

ot M ] \/T\ , Il
LR EGIR AR A A W R S SRR SR AT 5 2006 £ if] SIMAEME 0. 3411 0. 0244 0. 2447 0.0280
BRY RS T2 R R R AWEE 0.3575  0.0263  0.2587  0.0337
i) T R 4 360 T 5 SCRFFIE 03115 0.0805  0.2552 01101
N ey s AN N 2007 A3 GURAFME  0.3250  0.0849  0.2606  0.1161
ff A A P A5 S 2R DT 2 T A6 2 A 20K 5 i SUHSME 0.3364  0.0847  0.2723  0.1192

T HEF 22 2 1 T 1A H T oAb HE Y 2~ 05 i S
A3 FLIE N AE T 2 HE 1 2 > % JEUae 9 £ 0 FH 5 1
PR TR REAS 23 (8] Bk — 2 Rl o o (8 75 ke 458 25 4 16 B
FLAT R DT RS EL A 458 s A S 90 1 3 J 3l
HEZ A 150 1) 2 9 i I A A TR A ROR
5.4 AREMEREY RIRARER#EXS L

it — 2 oy B AR SO 5 PR RE S T I SRR AR
S XFER 4. 2 8 R A PR R R A U SR AT
X EE s Her bR T4 2K (8) R B A AU I 4 e in)
X A6 Z SRR A R W AR T T R ) AH G 5 A5 B Tk
PR TE R AR SCHR H A 6 8 B 1] S SR B I
IR 2% S8 A" FR D) X A 2R 1 B F 52 MR R R B2 A T A
A ) R, SERR AR AR 6 .

Fo6 ARAYRAMEAERTIRENQEERNEIE
HMES WIEEMKE  Document Passage Aspect Passage?
T hriEE 0.3129 0.0221  0.2579  0.0271
2006 #Eif]
SYkRTE S 0.3575  0.0263  0.2587  0.0337
“RARE S 0.3091  0.0796  0.2552  0.1093
2007 #H o
SRARTE S 0.3364  0.0847  0.2723  0.1192

M 6 1 S B 25 2R AT LA M AR SR i Y A ek
e 8 1) = ZAH S MR AR T SR s 3 W e A T 22 iy —
A SR T SR 3 1 U A ) A B B RE S I
e 1 37 JE B 1A P P o AR AR T R 2 A T 4 R 1
Je A ) BUAE A 960 9 32 A8 Rl Ak — A5 S 1]
AR A T o DT 38 53 T I 5 1) 7 e ) T 49 A Y 1Y
PERE.
5.5 fREY RIAFHEXE

AR R — 25 73 B OGS HE e A R R T
PR AN [) 46 2 4 Jo 3] 4 AR 4R 5 0 T A6 R 1 BE Y 5
Wi, Ferf, SCARBEAEAE S 4. 3. 1 1 PE T B R
SCHA G e 5 1) 5 AR S 4 DU AE 15 58 4. 3. 2 1
e s SCHA 3 T 0 SR Y i 8 37 JR T A 5 4 R A 4
FIRWASRRAE SR G Y OF AR XA SIS ik T B A
=AY RIRAE S 45 R Group-ListMLE J5 3%,
YIGRY e inl e PR RL, FH LA A R ARAE SR B 72
e U] e PR AR R R A S BR AR A B A AN [l b, e
B v BRI IE. LA RAEE 7 PR,

INF T 1 SEG 45 B AT LR L AR TR R
A" 8% 1) P S TR AH L T T SCARHAE 1Y 9 Ji 1)
VEPRRITER RVERE B A /iR B4R T X BEEA A= W)
P 2 QU A 1 SO IR AT DA R e R e Y
BE I HAH B FAUCE T B R SUE BN 3 8 1 ik
PR BTG 1) R0 5 i A SR AE VI R 3
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Background

Biomedical information retrieval is becoming more and
more important for biologists to capture their needed infor-
mation, which becomes a hot research issue in the intersec-
tion of information retrieval field and biomedical field. Many
studies focus on improving the performance of biomedical
retrieval utilizing existing information retrieval technologies
in combination with domain-specific semantic resources.
Biomedical resources, such as Medical Subject Headings, are
important domain-specific semantic resources to be used
during the retrieval, and how to incorporate them attracts
much attention from researchers.

In this work, we tackle the problem based on query
expansion, a classic and effective information retrieval
technique. In our method, we propose to obtain high-quality
expansion terms not only based on the term distribution in
corpus, but also based on semantic resources. We propose
two query expansion methods for this task. One is based on
unsupervised query expansion, and the other is based on
supervised query expansion, which has not been applied for this
task before. We modify existing supervised query expansion
using well-defined term features and group-based ranking
method. We examine the effectiveness of our method on two

TREC Genomics Track datasets. Experimental results show
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that our MeSH-based query expansion method can help
choose a set of high-quality candidate expansion terms, and
expanded queries based on term selection model using the
modified group-based ListMLE outperforms original ListMLE
method, achieving 4.41% and 11.35% improvements in
terms of document MAP on the two datasets, respectively.

Since our method is general, and future work about this
study can be carried out from various aspects. For example,
other domain-specific semantic resources can be introduced to
extract useful term features to fulfill diverse query intents in
different circumstances. Meanwhile, the optimization of term
selection model can also be made for other related tasks to
meet different requirements in these tasks by modifying the
loss function with task-specific constraints.
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