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Dependency Relation Triples Matching for Question Answering
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Abstract
dependency relation triples matching. This method considers the information of question’s interrogative part and non-

This paper presents a new method to compute the similarity between question and answer sentences, namely

interrogative part, and heuristic rules are used to expand question’s relation triples to match metamorphosing answer
sentences. Then, this similarity score is used as a new feature for answer ranking in open domain question answering (QA)
track. The experiments show the new answer ranking method outperforms the common density-based approach by up to

8.2% in relative precision and 8 % in mean reciprocal rank (MRR) evaluation.

Key words

LRI, T 1) T 808 1) 8 0] 2 R 48 (Question
answering, QA) 132 7 AMITHE 8IS, 565
ARIR RGN, 0] [0 R A Bt — A E
IRTE A R 1), TR Rl — AN . T
BN R GE A & DUAS T Il JL 73 AT, SC
RERY R, B AR ZEHE 7. ) 7 AR Ee 53 A 1)
AR AT B il A SORGAS R B 4l A A
2R, JF HAR BRI SRS 25 Sl UL MR [0 3¢
R B A TR A %, BMRIE B EA 4
TREANERI) T, XA TR SCHFE R0 B 5
HF PP BN I 6 i 38 27 S BEAT PR F PP, JE R AE B
BT SR mIZs P 2 SR P BI04 H#
POE T I BB RGP RE. BT 81T 5k
BEA L R Al il v B e S S ) RARALLE
U RIE B VPO, MR VS IR) B S SR S A AR
FERITTIE AN, B S 7 B 2 T
S PR T8 SUMMBLRE ()38 22 1R .

BT S R e — R STk, ek
SRR 5 SRR S ) B ARBURE I, 2% 5 ) 88 v 1)

ek F 35 2007-07-26 B SR FH 2008-03-11

Received July 26, 2007; in revised form March 11, 2008

% B R R34 (60435020, 60503070) %)

Supported by National Natural Science Foundation of China
(60435020, 60503070)

1. HERFENRA S TR LilE 200433

1. Department of Computer Science and Engineering, Fudan
University, Shanghai 200433

DOI: 10.3724/SP.J.1004.2008.01410

Question answering, answering ranking, dependency relation triple

SAESCHRRE EAP IS O, DL RIE S R HiX
R A3 s

FE T8 SCAHACLRE (1) 25 Sk e A2 il ok 1 SR J2 ik
SRH )5 SR SR 2 A AR, T2 A AR A
T B SCRHARLRBE TSR 3 T O ¢ ZR 11 SCARARI
JEvE S TR R SCAFARLBE TR A 32 B s v 5 )
R A4 1] 5 S 4R 2 g v A4S IR [ SRR,
M 55 i) R0 5 S 25 S g AR ADLRE ).l R
wordnet®) 573 5 i 2 7] i 58 SCAHABL. - 36 T4 6t
K F T SCHBLRE () TH 552 82 (1) 02 i) jL 55 SO 58
AP OC R I UL IS, SCHR [4—5] INAJEE s 1)
PR OO G ZR, SCHER [6] MG ZB) 4 Y
EIESETIPA IR il E NN (TR s = AT PR EVE R A S
T BIARBLRE . H2, B AT TR VAT $2 40 v i 1 55 [ 843
A5 B

oAty 28 ZEHE P T v A 2 T O ¢ R I L
BCASRHERE . SCHR [7] FIAOBOC Z0 40 ) 0 1) it
PR IR PN NN A7 = S EY LYY )
2 R) () G R T U B ) 3 SRR ) 2 ()
(PIARABLE . X b 7 3 TR B B 2 ] 1R FH P 4% DL B 11
J5 %, PRI TEVE T AR T 1) 2 S 00 5 [l il 2 [a) 1R AH
LB, SCHik [8] R IZ AR HERE 1) J7 v, ik #fE B B
i 16 25 28 02 1 02 IE A 8. IX PP v IR e B A2 5
=N, A E.

TEVHR ) 5 SRR AL (R T i AR ¢
) 3 T BE 10 J7 922 29 RO RARY 356 1 4] 14 1 A
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ALRE V5B AT 25 1E 1] 5 ] 2 8 (A O R B A
B AR AT SCAALLEE [ T S350 $290 1) il
I 3 43 J 5 AT PR AR SR OL TR TG R )
VCRCL ORI B TR A B U v A i e B

ARSI G T (K v 55 ) R SR SR 2 1]
(RO ARADUE (K5 9%, BV A G 2R = Ju el DL IS ) 5 vk
TSR] SRR S A TR AL . %055 18
i) 70 B [ 348 2 5 A BE ) B R4S, JF HLRR &
2R UK T () MR R 2R = DoAY e, 42 ]
L5 SCRF A A1 I REHOIOR R — U A ARor,
A oL B P AR O 2R — Te 4 A DL R v 5 i) R
L SCRPA SR IAMBLRE . SR, JEIRX A B AR 2 —
FHOBT RS AE, TR 0 _E 2= IR FOIRAR AL, FEARRAIE
Hok BT Web (RIE, AL TO0E00 5 AL
5 S IR AT B S HE Y, IF XX R VR AT
FLES.

1 B/ ZFEERAZERBIRR = TAL
[

A (Q) H&E S (IQ) MBRIA 7 (SQ)
S . 8 In 0 43 AL BE ) A TR0 BE n) 1] 2 B
RS NP o s /e PN P s Y X VA i e A s
FRAT A FEAIEPTA B 0] A rhn]. BREE )
o> 20, R 8 THRE ISy, IR A (AS)
M2 S (A) MILAER 7> (OA) Ak, ZHHD
AV TS0 R i 2 O 182 17 111 S VA R
P RIR Sy Eedn, AETR R “What country are
Volvo automobiles made in?” ', “What coun-
try” JEEER Ry, EALHE 7B ] “What” F1H0
1] “country”, “are Volvo automobiles made in” &
MRy, 1z BB %2 “Sweden”, SCRFE FA)
& “Volvo automobiles are made in Sweden”. 7E
YFFE R AT “Sweden” J& TB XM, TS
T ARy

N IEFRAT T A = UK R A VLRC Y J5 R, AR
JEA = Ju R R AR, B f5 HARN =0k R
ZH VLT ) .
L1 RERR= AR [RIE

ths A — A S R, ALY
VL4 4% minipar® [ HH IR R =04l
—AMIIOC R = oo dl e SR

T = (sloty,rel, sloty) (1)

EHBAE (slot) FI—MKHEKR (rel) 41k,
wh BRSO A — AN TR B SR 44, Rl (sloty)
5l (sloty) Z BRI R AE rel, JFHEY (sloty)
EHERE (sloty). £ minipar HE LT 60 £ P

KA, Lk sub, obj %%.

AICE T PSR F = o

1) 74 i @ rp 5E 1] 3553 55 BRIR 38 43 2 TR PR AR
T, RATER R 5 BE ) AH G AR F = o4
Riso(1Q, 5Q).

2) 7 ) 78 R R 2 Y AR R R =T
A, AR N 5 BE 0] AR AH ¢ B MR R = T A
Rsq(SQ, 5Q).

3) FESCHFA ZAD, B R 5 HAREE /3 2 18]
IHOBOC 2R = J0 A, FRATTRR A 5 25 S A0 QI g ok
?\Efﬁéﬂ RAOA(A,OA).

4) 1ESCHPE ZE A, SEAl o) P9I IR MO R
UG, AR A 52 S AR R AR R &R = e
Roa(OA,0A).

T AR R = Je AR A AE I B — MK
KEAEZJTHBE. A ) BAALHE 55 5E n) A G IR OO
R UL REAN 55 58 n) A AH O B AR 2R — o 4L R
IS &S E = SAROR SRS S PRI Pt |
TERN 5 25 SR AEAH R IS0 R = o2 BF. A G
T i) b SR S A ORI DG 2R = Je 4L RE IR IR D
TSP TR ARABLE: .

AICE LT AR FR = Ju A VL

1) [n] & v 5 B 0] AH O I AOBEC R = S4B
Rrsq MICHFRZ R A 525 F MK MK R =
JCARE Raoa ZIHHIULEL: Match(Rrsg, Raoa)-

2) A P B B i) ARAH G I HAS R R = Ju LA
Rgq MSCREE S A) T 52 AR R HOBIR R =t
MR Roa ZIHVLAC: Match(Rsg, Roa)-

EX 1. MR R =Judl gL iic: 45 € A
Wik R —Judl: T = (slotyy,rely, slotis), Ty =
(slotay, rely, slotyy).  WIHR Match(slotyy, slots),
Match(sloty, slotys), FF H rely = rely, M4
Match(Ty,Ty) = 1, 50 Match(T,,Ty) = 0. H
1, Match(slot;, slot;) 3Zon: slot; = slot; BUF#
slot; € Synset(slot;) 8i# slot; € Synset(slot;),
Synset(slot) &7E WordNet H e L slot B [F] X
G

EX 2. MKHOCR =0 AR UL 458 MW
MR R =B Ry = {T1,Ts, -+, Tn},
R, = {T\,T,,---,T.,}. Ry 5 R, Z I ILH
Match(Ry, Ry) = Y7 (w; - Match(T;, Ry)),
w; & T, AGE. W 3T, ¢ Ry(1 <k <n) JH
Match(T;, T,) = 1, 4 Match(T;, Ry) = 1. &
M), Match(T;, Ry) = 0. w; XN

W; = Wg1 + Wgo (2)



1412 H ]| 24

34 %

¥ {1

0.5, slot; is answer
o — 0.4, slot; is question’s main verb 3
o 0.3, slot; is proper noun phrase
0.2, others

FATVE AR AL 2B 52 A5 IE Al (1] 255 T il i
(Q), 7T LA 5 80 B M — 4 SR % A) (AS)
L5 TR AABLRE ¢ SR 22 T R AR AU e, DU
i) 7 g 2475 ) 2 TRDRBARAL, BT i 28 5 5 11
TR .

c = Sim(Q, AS) = max;Sim(Q, AS;) (4)

Ho AS; 25 0 AR, Sim(Q, AS;) &1
WY AS; SRS A AL .
Sim(Q, AS;) = Match(Rg, R\s) =
Match(Rrsg, Riyoa) + Match(Rsg, Rb ) (5)
1.2 [EREs#E

T H PATTAR 5 2 R R A i) AT 7338 AT
2 iy AN [R] £ 1) S e e BRS¢ 2R = J0 4, kAT
AT DN B HEAT 73298 1) AR s [l i 11 5 ) 358
g1 2) ARYE A B 3) AR ) TR A

X T AN[R] () Tl 5, BT AR F L5 1] 5508 43 Pt
EH RS SFF B R AP IHER Ry, R 1
7~ lhn, @ JE “What is the currency of Den-
mark?” fEE% E & “Danish krone”. Z%{%iL%
RAIECFFE % 4] “Danish krone is the currency of
Denmark” W 4EF 38, 1ML X FFEE A “The cur-
rency of Denmark is Danish krone” H{E& 4.

X T AR () T 8, BAT AR 0] ) = B ] 4 )
By s BE E 3 e A DO 3] ] &1L
BE F3hi o] @) E 32 — AN R, W am, is,
are 5. DO Fglyin] ] @ 1) 3 Bl i) st — A F3h i p
BN 5.

HR 8 ] )5 2, FATRE )i o) o =3 e
W) i i

1.3 HKEXFZEZTAEMYT R

TAE K T = TCLLI R N R (rel)
o4 IR (slot) TOF FE. 46— /ML 7 = 40
1, R IR SRR RIATH T, W R 1
S REATA . A SC S 1800 il 0 4 6 2 =
SELIFTE, Bh— FRR A T AN SRR %,
JE L M5 28 == 70 201 A 8 0 UG S )25
By SRR S, R, JRA 1A 4 B R 15 58 R R
FR A L5 2 = 70 20 FR ™ TR 1558 1 e L R R
A=A

1.3.1 SEEEEXMKBRR=ZTHENT R

M W 55 ] ] 7 ) e R SOAR 10 5 ke 5 SR AE
SCRFE SR TR A A —HE, BT LA i) UE 1]
AR i) =0 R R AR P SCHF B A 25
SR II) = TC K RAVLHL. landedl 1 b, SR
SRR IERAIRIZ T )L (EERE )] “What” £ 1]
AR TS T B, MRIEE S “red” fESCHFFE R A
HhTE R T ARE, P PR R MR R = e L A
1€ SC 1 UCHC, T EABRATTZE X [n) LA 55 %€ 1) AH O 1
AR = e BEATY JE.

il 1. HAOCZR =02 2541

Q: What is Crips’ gang color?

Risq: (color, subject, what)

Rsq: (be, pred, color), (color, gen, Crips)
A: red

AS: Crips’ gang color is red.

Raoa: (red, subject, color)

Roa: (be, pred, color), (color, gen, Crips)

RS 1.2 5, AT =ANT7 1H ) AT 43
T ANRIZRAL A i L, AT TP AN R R 58 il 7 =
TCRARA MY T

FEATT R, AT 18 “What” 7] @8 K198 7
T2, FCARSRI e R LU AR R (K VA AT e X T
FEESN “What” B8, FA1 T ERAT LR =K
NS

1 I R ERRE ) 8 20 A 10 FEAE ST S TR S R R
Table 1  The semantic mapping table between question interrogative part and candidate answer
L el WIS 244
What/Which subject, object, appo What is the currency of Denmark?
What/Which + NP subject, object, appo What country is Mt. Everest in?
Who/Whom subject, object, appo Who was Horus’ father?
Prep + what/which + NP modifier In what country did Khmer Rouge take place?
Prep + whom subject By whom were Harlem Globe Trotters founded?
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1) What + BE + ACTIVE

X “What” [n] @ 11 33 i & R 30, &
EFES. TR ey, IS HE 1,
TR 2 R AR SRR B F AT SR Y subject 5
# object B appo [MTE X . 5EniE “What”
PR SCRE B R AT R gy, FRAT A ik
FHW S A brid, 4 %E M i “What” 2 0] LA
A BAR R 8 A R, ) 75 by B ) AH G
R R G R = JCARE Risq T UAY EA: {(color,
subject, A), (A, subject, color), (A,appo, color),
(color, appo, A)}. XFf (A, subject, color) AJLLY
KRB ZEA]H (red, subject, color) JLRL.

2) What + NP + BE + ACTIVE

X “What” @A 0, E351E 2 BE 3)
), TS B TR A R BT, 1 ) 5 e ) A
KRG R =Je Y R, i, A& “What
nationality is architect Frank Gehry?” i, 5%
] AH OC IR A oG 3R = oo dLBE 2 {(nationality, det,
what), (Frank Gehry, subject, nationality)}. IE
Afy AT 308 25 28 W 1% A HH 0 i) “nationality” R A7
], 17 HAZ O 1] AN A SR A, LA
L i) R b5 B ) AH O B MO OG 2R = ST )
WH A B, FIRRPER 1A = In R R AT
H: {(Frank Gehry, subject, A), (A, subject, Frank
Gehry)}.

3) What + NP + DO + ACTIVE

XK “What” ju] @A 0], 3351 2 DO
gy, WEALESES. B, W “What film
introduced Jar Jar Binks?” M, 55 ) A<
WG R = e AL B 2 {(film, det, what), (intro-
duce, subject, film)}. [FFE, AT Ed R N:
{(introduce, subject, A), (introduce, by, A)}.

[ B8, FRATT AT LA ARARL 1) 5 32 560 4 20 1 A 1)
“What” [l 8T HOBOC R = oAy .

1.3.2 SXEEIEEXIKBRR=ZTHERYT R

AW 1) 3 ) R 8 AR SRR R A R AR TR
TXAE P ik EX PR MO oG R — o A ek IR UL E. 131
i, W)@ “Who founded the Black Panthers orga-
rh 55 BE i) A AH O A OC R = oo AL B
#& {(found, object, organization), (organization,
nn, Black Panters)}, 1M7L 2 £i% % ) “In Octo-
ber 1966 Bobby Seale founded the Black Panther
for self-defense” H HAth 38 43 1A OC 3R = ST 21 ¥
#& {(found, object, Black Panther) - - -}, Pi# ik
FEVCAC. AT A A X 5 5 0] AFAH O
MG ZR = TC AR PeaxX 2K ) . X R S AL A
12 7%, by h:

nization?”

B 1. R ZKHOCHR = JodllE, W 3 (VP,
subject, NP) € R, W7t R & INHG< R — o4l
(VP,by, NP), i VP &5 ki, NP &4k
W, by RIRBEBNRHAIOC AR,

N 2. R JZBIKECR = JuARE, H I (NP,
nn, NP,) € R, 3t H 3 (VP,rel, NP,) € R, W&
R ki & =scdl (VP,rel, NP,) fl (VP,
rel, NP,NPy), Jorf nn 3875 4 Gl & 1 4 il 119 49l

1.4 KX R=JTHBRYITE

REESEE S AP O N IN T TR
PG 1) TR 5 RE IR A O AR A OG 3R = o 4L A
L5 SRS SR AR 5 B AT ORI AROOR 3R = Je 4L AR 1)
VLHC; 2) [ b L BE ] RAH QMR G R = Ju i
L5 SCRFE AR 5B AR SR I ARAOC R = oo 4Lt
fRIVEAC.

WG R — U R UL S0 R .

KX R = AR R EE

1) AEREHAIBUREOCR = udHf Risq:

{00, @10, -+, @0}
2) £ Risq LHMTRAMY RAMEMY R, 153038 &

ZJUAIRE Rrso:

Haoo0; qo1,-- 3 -5 {amo, @mrs -+ 3}
3) THHEREAMREIOE R = ST ALIIE wji;
4) ESCFFEEATIIR RY o

{aso, -+, as,}, WAL S = 0;
5) W Risq 5 Riyo MILALF:
6) for j — 0tom

N

for k < 0 to num(q;)

o

9
10
11

)

)

)

) fort —0ton
) if Match(q;k,as:)

) then S =S + wj, goto Step 6
)

return S

PATTAT LA S5 i) 750 e b5 5 ) AH O RO OC 3R =
TCAME S SRR B E A 5 Z R IHOBIOC &R =TT
YIBEZ MIVEEL Match (Risq, Riyoa)- FIHE, BAT
AJ LAV ) 2 b B 5 ] AR AR G IR AR OC R = e 4L R
RIS HRRE G rp 525 SRR OGO O 2R = e 4L B
Z B ICACAS 5 Match (Rsg, R ,). XFERRATI AT
L (5) A (6) THE IR RS SR 22 1) 2 TA) IR A
BUE Sim(Q, AS;):

Sim(Q, AS;)
Z wijo + Z Wro
j=0 k=0

Hrm Fin 5308 Rrsg M Rsg IR/, Ja, &

Sim(Q, AS;) = (6)



1414 H ]| 24

34 %

¥ {1

I (4) THRRIEE R ELE L.
2 EBRHFER

S R I 2 S O A48 () i
T, HEFE RSO 5 Oy oy = H(fL - | f),
Holr f R AR E A, O, H RHIT
B KSCAET 5 MK S R
AU 2 = TE AL RS (LA 1 ), (ks
AL PR R R, ol O 7 S
A TP TR Y, 50 1 R h 5 el
A4 OB B4y, DL R MG 2 K72 Web _E 3
o EYvY

0685 5 75 2 Bl R il W 19 o i
BBHER (7):

SR(A,FW) =
1, FW # @, A€ Hyponymy(FW)
0.5, FW = o (7)

0, FW #o,A¢ Hyponymy(FW)

Hrf Hyponymy(FW) & H L /£ WordNet 1 5E
SRR A ]

Ir] {3 AE SRS S AR I LA 4y QT M 2
2 (8) R (9):

QTM(Q, AS) = max QTM(Q, AS))  (8)
Qry(@ as) =R )

Horp NC & B o 7250 & A AR LA

0 328 25 SEAE SR S A0 R L il UG A R (1
B35y DIS 53CHR [1] A g A AL 3
AMECE AE LB S0, )RR o 5 38 25 S 1)
BT, W2 A 3 SRR AT 1 LA . 5 S
(1] AR, BATOH L& )l (1) Fobh oy 75
IR ERSEE . RRTEATIRTE. SOy

DIS(A,Q) =min DIS(A, AS;, Q)

2 DY 2
DIS(A, AS;, Q) = —Vd1++d5

: (1)

(10)

Hodp d hy i) R A C R SCRFE AR R
2155, Jp
1, CeqQ,C¢gAS
d=1<¢ 0.5, C¢qQ (12)
D(A,C, AS), HAtb

I e FA 175 e A L 25 S AE Web Y B A3 %
1973, WAL S B R sy, I8 A%k 2
SERATH IR LA sy

ARICRH T PR AP 7V BT
(R HE R R TR 7 > T7 e

1) FETARSE I HE . AR R O e g i AT
FER, B AR SE R RAEFE P, AR5 st o 2
FIRFIEFE . RRAERIAL e RN s B A i 5802
7 A2 ) 1] (R Ay, ) R SRR 8 ) MR
KA U VL HRCAT 7y, W) s oy 7 S HF 2 Z g
ULTC R4 73, A1k 2 S AE Web o B 43 77,
AR Ak 326 35 GEAE SHF 2 50 v By ) RS Ad RS2 R B
RS

2) T LA 2 ) ITVE IR, ARk ST Ly
AP BRI S R, P DA R R AT LA A
e MR AT LG S T AT %
FHR, AR5 3 Wb, AT SZ R B L (Support
vector machine, SVM) ML > I VLT % =4
J¥.

3 KSR

[l s SCA K R 251 (Text retrieval conference,
TREC)" J& SCAKS R Ak e BAT BB 1) 07 I 2
W FRATTRHAT T 1% 25 UL Ta) 8 [0] 2514 2% v 1) )
VE R S Bt Ras P it T IR & B, A3
oh, R TP ) AT SE G What 0@, Which ]
. Who [A] 8 Whom [7] .

ALK A Google &% 51 % 34T Web £
K. HAERG T Web H 3RA He Al ik ik 2 %
it OB H A7 A5 Bt ik BB, I BAAS 3C AR 0Ok
(Relative precision) KPS HF 11 RE:

HEAEER — I 25 ZE IR
PITA 5B SE ARG JEE 13)

Relative precision =

A, M2 (Precision) M3 4F 7 5% (Mean
reciprocal rank, MRR) it AE R PRI FREE.

AT AV EZLHR A 8. (58— 4S5
o, AT TR b RHIE, X TR SE g4
Feorik 5T SVM (R Fe 7 VAT LUER, #k i AH
X HEBF R Tk, ARG IRA TR R, BT A)
SCHFE A UG R = U DL G X — R AE e Wl & 42
2 SR R RE, JF B 28 2SI R ] IX
Tt

FEEE — S5 rh, FRATIN L T 058 R A
771 (Competition based method, CBM) 5t
SVM #HEF 7 i30T HUR.

'TREC 262 HE K bifHA ) (National Institute of Stan-
dards and Technology) X By #5 & £ 9F ¢ it % 7 (Defence Ad-
vanced Research Projects Agency) 41434 FFHISCAKI R 2.
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PTATH TREC-12 Hp i @ [F] 25 41 2% 1) ) s LA
F AT R G s B e 3 25 24 SVM J7 v 11l 2k
4, H TREC-13 ] il [7] 2 1AL 5511 119 AN i)
JAE X PR 7 AR . 2 2 AR 5 R
FRAEH AR T IR szs . 2% 2, T
(HER ik LS T SVM I HERE J7 i e GRS FE
T 6%, £ MRR 15 B3R T 3%. #EIXH 5L
i, JEF SVM 7545 IR IR GF, TR Rk
H TN ZRiB ek £ s o T 20 T S il 4

R2 PIREEHTIAITERE LAR

Table 2 The performance comparison between two
answer ranking methods
WARES bt AR MRR
SVM 25.2% 44.8% 0.31
CBM 28.6 % 50.8 % 0.34

e SRR, ASCH TREC 8-13 () )
0] 25 A 55 FR 1) 1488 AN n) AT by 52 56 Bt vk
What 85 1217 4. I H, ASCRHE T %
(HE 7 732

R 3, 1D, RS 3 28 IR IE 1R
W baseline: [ #8143 75 32 F5 25 S A FR T L 161 15 47,
ik B 25 SR A S HF R SR v 5 ) R A 1l 43 110 B 2545
O3, AR LA S ) AU R 1S4 5B 2 B, TR
AT NAR I 2 246 Web B LR 45 001X —
fE. 55 3 20, b T 54 HIEE T8 R I TE SCHIALL
JE 5 iR BEAT B, A SO I N A2 I 1] E ] 358 9015
B H O R = eI VCRCA 01X —4F1E. 28 4 2D,
ARSI 1) 5 57 R 2 SR MO O R — e 4L T
BAS i —F e, AT 3 S R LLE R, 26 2
WL 1 ARSI F3e e T 3.7 %, 7 MRR {8
FHET 3%. B3 B 1 SRS EE
T 5.6%, £ MRR {0 LT 5%. #H 4 D 1
SAEARRGE B3R T 8.2%, 7 MRR 1 FitaE T
8 %; LLR 3 SDHEANTREE L a1 2.6 %, £ MRR
HE$Em T 3%. Ukl WL, o ) 8 SR &
FIHCH S 22 — JUALUC I REPH 248 i 2 EHE P I 1 R
I ELFZH T 1n) RS 1) 358 40 BT 5 A 15 B IO O &R =
TCALIMIVCACA TAL e I M OC R — Je UL IR v,
G AIE B T A SC R %

TEFE 4 W, ASCHHERZE What )@, T4
A (PR E 2 () A MR RE EAT T bse. T L, BT R AIE 1)
TN Z 45 T 1% What [ 8 PERE.

FEHR T 1) RUBE )20 BT S A A R AR O R =

TG VCHC ) 7 vE A Rt I e T S5 3 S8 1) 5 il LA
v SOZ B AL, AT S e 17 % 38 5 5 2 75 LE A
MR T R AR R IR, A SR B IR T 2K
H =7 1) 76 Web b —S885 R (1A 7 5 o)
ARARAL, SRl R R Ak 3 26 BUARGZ R 1, (H 2
HIFEAE T T ; 2) Minipar #51 F) 60 3 Zchli
BRI SC R =l 3) N LgE iR A sUAE )
ANBEfR R LE IR I AR T 1 SRR 58 0 5 1) 1 DG
fic

® 3 BT ANFEIRR AR ) P B A LA
Table 3  The performance comparison with different

feature spaces

FHIE it AR R MRR
fi,f20f5 24.4% 39.3% 0.31
T, f2,f3.f4 26.7% 43.0% 0.34
Jr.f2,f3fa.f5 27.9% 44.9% 0.36
fu.f2of3,fa. 5. fs 29.5% 47.5% 0.39

Vs far WO R SRR A O DA 4
Far MR S R S A 5 S OB B 45
Far SR R R TR 4
Far A HAE Web ISR 45
Far BUAT RO R = FEALINUCREAR 5> (RS0 i) SR 1 393 10
f8);

for TIE5 SRR S A AKBOC AR —Judl UL RC A 7).

%4 FET What [ PERER HUEL

Table 4  The performance comparison based on
“What” question
R T AR MRR
fi.f2,f3 24.5% 39.4% 0.31
fi,f2,f3,fa 27.0% 43.4% 0.35
fi.f2:f5, 4,15 28.1% 45.2% 0.37
fi.f2:f3, 4, 15,16 29.8% 47.9% 0.40

Uﬁ% f1 ~ fe {Z\Xﬁﬁ 3.
4 Hit5RE

ARSCA AT BB (K7 55 ) L SO S A )
FHALEE (173, BE AR AR — a2 (M L C ¥ 5
V5, IFHEZAR AL N IAE [ P 5 1) 25 S e e i . S5
WAEHT, B0 S HE R 5 i T AR e T
Fe i 53, JF OB MR AR I BT 238w 1 HEP
PERE. FERER K TAR oo 2 2l BL & 22 2T (0 57k
7 > B 2 RO R R = o AL R LN, AN i 8



1416 H

34 %

A PR 2R K SRR A5 S8 ) ) LR DL .

References

Kwok C, Etzioni O, Weld D S. Scaling question answering to
the web. ACM Transactions on Information Systems, 2001,
19(3): 242—262

De Boni M, Manandhar S. The use of sentence similarity
as a semantic relevance metric for question answering. In:
Proceedings of the AAAI Symposium on New Directions in
Question Answering. Stanford, USA: AAAI, 2003. 138—144

Miller G A, Beckwith R, Fellbaum C, Gross D, Miller K J.
Introduction to wordnet: an on-line lexical database. Inter-
national Journal of Lexicography, 1990, 3(4): 235—244

Attardi G, Cisternino A, Formica F, Simi M, Tommasi
A, Zavattari C. PIQASso:
tem. In: Proceedings of the 10th Text Retrieval Conference.
Gaithersburg, USA: NIST, 2001. 599—607

pisa question answering sys-

Katz B, Lin J. Selectively using relations to improve pre-
cision in question answering. In: Proceedings of the EACL
2003 Workshop on Natural Language Processing for Ques-
tion Answering. Budapest, Hungary: EACL, 2003. 1-8

Sun R X, Cui H, Li K'Y, Kan M Y, Chua T S. Dependency
relation matching for answer selection. In: Proceedings of
the 28th Annual International ACM SIGIR Conference on
Research and Development in Information Retrieval. Sal-
vador, Brazil: ACM, 2005. 651—652

Punyakanok V, Roth D, Yih W. Mapping dependencies
trees: an application to question answering. In: Proceed-
ings of the 8th International Symposium on Artificial In-
telligence and Mathematics. Fort Lauderdale, USA: Al and
MATH, 2004. 1-10

Moldovan D, Pasca M, Harabagiu S, Surdeanu M. Perfor-
mance issues and error analysis in an open-domain question
answering system. ACM Transactions on Information Sys-
tems. 2003, 21(2): 133—154

Lin D K. Dependency-based evaluation of minipar. In: Pro-
ceedings of Workshop on the Evaluation of Parsing Systems.

Granada, Spain: McNamara, 1998. 298—312

oot SHRAENRE S TRAR
fEWETUAE. 2004 3R Bl K205
PLLRE SR 2 Bl L2 A, FEEATT
J7 1A FARTE AR, 15 B R. ASCE
(L=

E-mail: fenglin@fudan.edu.cn

(LIN Feng Ph.D. candidate at Fu-
dan University. He received his master

degree from School of Computer Engineering and Science,

Shanghai University in 2004. His research interest cov-

ers natural language processing and information retrieval.

Corresponding author of this paper.)

O

BREE S E R ENRE A S TR R
P, 2005 FIRAFE H A SHLRHE
5T RE 0L EEEFTT A H
ST SN

E-mail: zhouyagian@fudan.edu.cn
(ZHOU Ya-Qian Lecturer at Fudan
University. She received her Ph. D. de-
gree from Computer Science and Engi-

neering Department, Fudan University in 2005. Her main
research interest is natural language processing.)

-

L

y o

BEE HHRHEIRES TRER
AT, 1998 FPAFE B AT
5TRAM %0 FEHF A E
AR AT

E-mail: xjhuang@fudan.edu.cn
(HUANG Xuan-Jing Professor at
Fudan University. She received her
Ph.D. degree from Computer Science

and Engineering Department, Fudan University in 1998.

Her main research interest is natural language processing.)

2

in 1958. His research interest covers natural language pro-

RifE HHRKEHEHIRSS5TER
HFz. 1958 FHNLTH H R ER2E R B
b, EEHFIT T 0 B ARE S A,

B 5 R 5.
E-mail: ldwu@fudan.edu.cn
(WU Li-De Professor at Fudan Uni-

versity. He graduated from the Math-
ematics Department, Fudan University

cessing and image processing.)



