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Abstract: Question retrieval plays important role in question and answering systems. The main problem is how to
measure the similarity between candidate questions and query question. This paper presents a tree kernel based
method, named weighted tree kernel, to calculate the similarity of sentences’ structures and proposes improvements
to the original tree kernel algorithm. In order to reduce the effect on tree kernel bringing by syntactic parsing, a
composite kernel is proposed based on the weighted tree kernel and two other string kernels, which can capture
syntax, part-of-speech and lexical level information of a sentence, to calculate the semantic similarity between

question sentences. Experimental results on Yahoo!Answers dataset show that the proposed method outperforms

traditional vector space model based methods by 24.02% in question retrieval accuacry.
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A5 P RR AT 22 T) PRI AH ] A% 10 0k LR v
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SIFFIEFIER BERFAE,  SINIIACHLAE],  $2 tH—Fh A
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PR A 2 TR) PRI AH TR A BB ) 5 ke L e )i 2

[ AHALE o D T 3R] T TERE S A R, 3
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| | i NP_>DT NN DT NN an atom
! DT_>'an'
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“What is an atom” R SR NS WA EE
TVER

K1 A e R B

FRAVER T, T, R AZ R EoE Xk
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SCHR [T FERAZ R 58 SCPABGE , BN BE F BOREH RV
Y DTHRIEAH R, A X 4 T ) v = S Rl 20 R IR 2
S (IR ) o AR SO SO 3K — ) g H 1 — e 1)
TR A eR I, K 20 T bR fm) g () g 28 AH AL
.
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R E B

EX 2 VNIRE: & jRRAEM TR
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HH T A5 R A% R B o S RO T 1 R A G
FETIA AT 5 IR, DI SCRR[11)38 H TR 741
#(word sequence kernel). AN SCRFEEA0 PR A] )58
7N A J7 81 (word - sequence) FiTia] P /3% 4] (part-of-
speech sequence), K SCHR[11]4& H 118 7 51044 53
BT T T R 2 AR G b [l R AR ARL A ()R 41
% (Word Kernel, i 5 WK) F i ¥ 5 51 #%
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WA 2.2 4720 XIFETRUERI R WTK A
BT R R AR P 21 A% P AR VE P41 WK,
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3.1 FIREE AT ERE

N T AR A SCHE ) A A R, AR SCHE
UIUC )R EE Y A Yahoo!Answer & [H]
B AE EiAT TR, UTUC s s T
500 4 TREC_10 w6y, X F I agAs ) f1)

b http://12r.cs.uiuc.edu:80/cogcomp/Data/QA /QC/TREC _10.
label

q(i=0,1,---,499), H Yahoo!Answer F&ft 1] FJ#
R questionSearch? JEATAH K M) KT R o 1 1 1n)
f1) “How far is it from Denver to Aspen ?( S}
BB AA 21K ? )”, Yahoo!Answer [1] question
Search IR [FIFIHT 5 D451 1 P,

3% 1 Yahoo!Answer AY question Search iR [@] A5 R

(1) How do i apply my makeup and mascara correctly if this is my
first time wearing makeup ?(5 1 AR ERE IE A IO 46 PR JES A0
EEH? )

(2) How can I prepare to be a running back for sophomore
football ?(LLALUMAF— 57 2 FEAOMIBERRI B 1, TN R B AER? )
(3) How to set up a macro that will open several different programs
at a time (AT LH—A%, REFIEHTIF)LNARIGFET? )

(4) How do single camera products and the way they are produced
affect the film industry ?(S8E k™ SR EEE SKLAT B BRI HLsE
Tlkr? )

(5) How big is Chateau Chenonceau and how many rooms are

there 2(TKIRBHZ K, WHZ SR T7)

M EFIE L, B4R Yahoo!Answer 4L T [a]A)
) AR L, H R R a5 R A T A B A S
RAG, P 28— P 324 . A 4% Yahoo!
Answer {RBERIAWEAR, RHAT 1000 Fid5xAF b ix
G TR A Co 4 rel(q, Cy) 2R FEHI A1)
q; AgEIEARLR) AU LR R A1) Cy(5 =0,1,---,999) 1
FAALEE, fEACN{0,1} . FRATTE BRI B ARG )
AR ) 1) R R OT VR, BATARBURE YR, M
LERIMEE Y sim, (g, Cy)» WIR sim,,(g,, C;y) >0.5,
W rel(g, Cp)=1, W rel(q,Cy;)=0. {EbLHEER I,
FERHI NI, X B ahH Wras RAAT iiA N ik,
HRE N T W7 B 5 SRAE by AR SS90 R A AR KA
i 4 Cdataset.

X FREAS A ) ) g, AE AR ARABLE ) A4
Cy RIS IF) R ARABU: B2 5 J7 05 R 32 AH AL 1)
A A ) A REAT ARACLRE AT, AR AH ALRE B
2\ s By EAT HF . R MRR(Mean
Reciprocal Rank), Precision@ #1 MAP(Mean
Average of Precision)3 FiiFAArAExT K H I AHAEL
V& 5 77 VAT PP . MRR, Precision @n fil MAP
HITHS T 3 0 R

(1)MRR:

1
MRR = —— 13
% "

1
Q. Tq

2 htp: //developer.yahoo.com/answers/V1/questionSearch.html
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(2)Precision @n:

i rel()

Precision@n = 2

(14)

n
ot rel (5) RN H 5 /Mg v ) RN A ) ] £ 2 A5

FHIG, AHIM{0,1}. Precision@n FRIRHT n AMEIE

AEARL I g HFoRH 2 1R i) g (A8 BT o R B A
(3)MAP:

i P(r)xrel(r)

1
MAP = :
Wﬁg; | R, |

Hp @ FREilyin )%, R, o FIA ) [ A AH K
)4, e HAHRBIRP, N k& 1 ) 4 (1S4 vel (1)
FORER v AMEIE R AR R F) S ARG, (EIECA
{01}, P(r)ZomTT r AR Z I ] A (RAH S ie) A Br o
BRI
3.2 MBI (WTK)S g E
ASCHEH IR R R WTK 5 SCHR[ 7] 3t )
Bz TK B2 5T TIREEFEMP 1 0, 75 R
M T v, Moy, Mp=1, vy, =vy, = 0.1,
WTK 50T TKo A 1 Lk 3 AN 7xf

(15)

5 RETE e~ =g o= A U I N SV R R T = B |
stanford parser® .
()BT vy My, B 2(a) s T4 UIUC

HHEEER Cdatasets Fida 4 L AT AALL ) A48 R I,
p=1, vy, =0.1, v, BEN 0.05-0.19 KFFrxS M
(1) MAP B S50 T FBE ) 1/ AH OG5 s
BCE T v RSEEGPERERISE M . T, REARRR R R
v MIHUE, Mg TK Rk AR St i R AF A1
ABLPE AR UE R TG B MAP fi, ik TK+v, %
ISR P AR ST ()58 R [l ) A G0 s b A T R T
S5 B R R B S AR AR M B R bR T I T S R R
MAP fH. K 2(a)ior, BEA v BUERISGIN, FHNY
(] MAP {EHZH T . 2v, €{0.05,0.07} I, MAP
WA KA. B 2(a)BEBH, S RIBE ) 3a] AH DG 15 A
L0570 R N = o s S0 2 P T KAV i R = X
BIFE A X IS 0 R DR AT e DR Dk A 2R ) 4k
P A AREAS (B 22 500 i i g w5 AT v i)
HOH IR BE 1], DR B AR T 8 [l 1] 3 — AR AIE IR X
SXRANEE ). PRI, BAARRRTE il 1) AH IR 1T R (RAL
0, TR .

Kl 2(b) ks 741 UIUC E#s4M Cdatasets £
Pt EREATAHAR AR, =1, v, =01, vy,
UM 0.05-0.19 I Frosk B 1) MAP {1258 50 W

ttp: //nlp.stanford.edu/software/lex-parser.shtml

TN 24 TR B A DT R PR R T vy, XSS
PERERIREM . B, BEARARR IR vy HUE, #hek
TK R K A O3 IR A g AR AL 52 s s o
JITRF i) MAP fH, sk TKA+vy, R K- A
HE PR R 44 ] 5 )y ) A DG R A TR VT S TR A
BREVE Ry ARARLE bR v I TR ) MAP B, K]
2(b) B, BEA v, WK I, AN MAP (&
WRBE. Moy, = 0130, MAP B3 KE. 4
Uy <0118y, > 0.16 B, TK+vyy I HTR AR
RN MAP /N T 28 TK Fros (P A% 60 Y. (1)
MAP {H. S50 45 150 W 2 4 0 A 3= 2 (n
i) SR AHOC I s FIBCEAT B T i AR R
ITERE -

(2)VRSEREMI R T g SFREEFE M 7, BT
TR, LR, Mu =091, AICHEHT
P A% (AN B8 1T RUBCEE DR 1) BT B A R S 3 45

%2, TK FoRBasal iz, TK+ p#R
TN VR RE M AT IR A% o Tmpr. R s iUdE % . 1%
TN T PR 2 5 B A Precision @10, MRR. 1
MAP . R SR AR LG, SOdE R % e
3 MPEMbRAE T ol de T 21.56%, 3.48% A
2.45% o 1K BB AV RS B IRTIR B B 5 i PR 1
TEVHE R A AR EAE A I, A RZARLE, A
IR BEERZ R DR 7 I B AR AE 3R T 7~ B 45 A 45 B 5
B

%2 REMIETXRE R RE

, Precision@ MRR MAP
Fibdi
10(Impr.) (Impr.) (Impr.)
TK 0.285(N.A) 0.383(N.A) 0.364(N.A)
TK+p 0.346(+21.56%)  0.396(+3.48%)  0.372(+2.45%)

3.3 EaEEEEITEN

T MR A SR (1) 5 A i R B ) A R
(PIPERE, AT IR 7 ML T IR . K
3HIH TIX 7 BRI AR A IA, Hodar 25 (%)
RIRASHE T e BMOTES R E T TK e
Fop=09, WIK,. T p=09,v,=005vy =
013, WK, q FA=09n=1, PKpos F A =0.9,
n=3, CKyua:posimee Ty =04, a, =04,
oy =04, HEINEBRHBASHE. & 4 7]
T Rm e R, KT S B E A MY T
VSM pow HIAHXS$ i s

4 U

(D) A STHEH I A% WTK,,. 75 1] 78 R M
fie BT SEIIAH LI AZ TK peeo o TK e
Precision @10, MRR,, MAP A Lt43 745 39.65%,
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0.38
- TK+v,
0.375 | - TK
0.37 |
n,
< 0.365 | N =
= = o—o©
0.36 |
0.355 |
035 1 1 1 1 1 1 1
0.04 0.08 0.12 0.16 0.2

Vg

(a) BERNARSE BT 73R R 0

-8 TK+uyy
- TK

0.28 1 1 1 1 1 1 1
0.04 0.08 0.12 0.16 0.2
Vyy

(b) AR 11 AU P T RHE AW

2 MAP 5 v, vy IRHR

& 3 KWHEMHR

ik Iy ik

VSMuoy S 148 (bag-of-words) € I % ) 1 LB
i

LMoy HET A48 (bag-of-words) F R i 5 B

TK,. LT R R e 0

WTK,, SET R I BB B (SRR 7 )

WK, ST i 91 0] P 41 6

PKpos SEF RN 91 103 41 R B

CKoorosnn SETUFEL, SREF IR 54

R B RSO 7 i)

2.87%H1 9.07% o IX I A SCHR HA I AU L2 2%
(1), ek A)FIEHEE L, WTK . b TK .
LI

(2)FETFWHRZ T8 TK oo F1 WTK o BARVEAN
J:‘fiﬁﬁﬁi%ﬁ? VSMB()W ﬂ:ﬂ LMB()W7 tﬂfﬂﬁ*ﬂﬂ%
(P IR 22— BT e S A8 FVE AR AT I R P R R A AT 1
B e AP EBAEH T Stanford Parser H T
JEAT )0 ()R JVEARATT s TR M 8 A2 LR R AT
WGEEA R LTI MZ RS WAy, P, BRI
TR, IR RS T R)VER R R 7
HEAE R AR P I PERE .

() FHIE WK, R FFHZ PKpog PEfE
U TR AR R I A3 0] [ BRI VSMp gy, J7 1A
HE AR LMpow Jii%: BT 747 B IR AE VT 5T
fr) F B _E oA R

(AR E A CKorrosiiee TERE LY
AT EIRJUR R, WG 3 M AN AN 7S,
RSP T ARy, W, M) EifE

H

/o
4 g

A SCAE Jg A W AZ AL ST T InRHLE], 3¢
T — Bl A% BR S DX AN TR FSE73 R 1Y REAE £
T, Wi BE S AT A IR A I RVA S
G R BEAh, FEIBU R, By S A Py 51
WZEERL b, AR T —F a4, MR,
T PR AR AL ) AR AR MR, BRIRR A
fif b s FIPEREXS R R MERERTRE R . SEIRARET, BE
L %Wl T S TR N T N KT B R = SO
VA TABLEE, T REAT 5T 25 R ST 1)
FALSS R MEREAT 1 I e it

AT SRR R ML R AT A R R R
(K1, XFRRN R BATHE, TR R R
P RE R TR] IR 5 e I TR R AR SO A R B — P ik 9 s
I o

R4 KRHER

T Precision @10(Impr.)

MRR (Impr.) MAP(Impr.)

VSMpoy
LIVIBOW
TK e
WTK e
WK o

PKPOS

*
CK\\vord+POS+Lree

0.268(N.A)
0.330(+23.12%)
0.285(+6.20%)
0.398(+48.51%)
0.359(+34.33%)
0.350(+30.56%)

0.400(+49.25%)

0.439(N.A.)
0.472(+7.64%)
0.383(-12.72%)
0.394(-10.17%)
0.4889(+11.21%)
0.5189(+18.22%)

0.506(+15.35%)

0.403(N.A.)
0.445(+10.37%)
0.364(-9.78%)
0.397(-1.36%)
0.465(+15.45%)
0.483(+19.76%)

0.499(+24.02%)
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