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Abstract  Answer-sentence retrieval and answer extraction are two core techniques in Reading
Comprehension (RC). This paper proposed a new method of answer-sentence retrieval and
answer extraction for Chinese RC based on discourse frame semantic parsing. At the stage of
retrieving answer sentences, frame similarity, frame-frame relations and discourse frame-frame
relations are employed in the new method. Specifically, frame similarity is used to compute the
semantic scenarios (i. e. frames) similarities between questions and reading materials; {rame-
frame relations and discourse frame-frame relations are utilized to obtain answer sentences from
the perspective of semantic relevance. After that, frame similarity, defined null instantiation,
and frame-frame relations are applied in the process of answer extraction. Among them, frame
similarity is used to extract the frame element which serves as question role from answer

sentences with semantic similarities and the extracted frame element is treated as the final
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answer; defined null instantiation is utilized to locate the exact position of the missing semantic
role in discourses and the missing semantic roles is considered to be the final answer; because
frame-frame relations can establish the relation between frame elements, they are used to extract
the highly relevant frame element and the highly relevant frame element is seen as the final
answer. To evaluate the method, 552 RC questions in 15 different fields are utilized, and our
method performs better than some traditional similarity-based methods in answer-sentence
retrieval. Compared with the baseline experiment based on frame semantic similarity, the addition of
discourse-level frame semantic features like frame-to-frame relations, discourse-frame-frame
relations and defined null instantiation clues, gains better results in answer-sentences retrieval
and answer extraction.

Keywords frame semantic parsing; reading comprehension; frame-frame relation; defined null

instantiation; discourse-frame-frame relation; social media; social networks; natural language
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HT 32 < 1) /R 5 25 5 ) 22 [A)AE 2R A B 1R il O L 25 52 ) v
FEAEZE G2 0 PT Re M B  E Ti RT L DA i A AR 1 25 22
AT B dA AT REAE Jy n) RAE SR A TR B & R R
AT 55 T LASE A6 S DUAE 58 /) rh il SO e A T
24 u) ) o BE ) £ E R HEZR TG K e

AR AE S AL BE IR AR R A A S
SRRINES SN VYRS SEI

S =argmaxSim(S,,S;) =

. ganswers
s,es

2 Sim(eolyej/) (2)

o) € (Eq—eqy)e; € E;

IRIE B Z A S A e, BYHE 2R I0 2K I T AR X I 119
HEZRICER e, AF 0 il IR 25 S8 4

Bl 6 s ST 4] S e AL & S A0 S, s TR 4
So v 7 24 BE ] £ (0 BIRE B T8 2 AT 4 AR AR i
FOHE 42 0 Z 2K AN “time” , B % 4] S, h HHE4 T R
N time” Xof N Y HE B2 50 3R O AR BT L BIAE g ) i
M 5.

e 7 HE SRR DL 1) 25 S A IO 158 M) FIAE 22 P At

argmax ———

S, Hrflent M) (F1=TBR LD %msqe RIOWNREBE.

Comt TR [tme] &%

S, Cent W5 (F2=TBRR T T (time AR ?

P06 T HE QAT LI B4 2 5 4tk IR

BRICE Z 0] AR AL o RE % DR (L A B2 A (] 4
BB A FAMERES B. A R Z AT (D) ik
Ab FEAH SC  1E U 5 (2) Y25 58] T8 8 SR I AE
BTG T BN N SO IR TR A R
4.2.2 BETREAETILALRNEZM

TR JE 5 P AR —Fp S 4, BIE
BRI OB A Bk T AE SR AR A 1Y T vk
Tk BT AWM. A EF ALK AEGE
OB G IR B Ak B 7 > 2 S 1) HE B T B K [ A
BT REA 2R LR M S 3B 2 @ o 7
ot 91 L 4R 3 ) o RS 2 A SR B RS SO TE
40201 AT THE AR LM G A R B A 1L A7 9K
FHIHEZE ST R Hy e, =“DNI”, W] E Ry A & FIE
L AHEFRNR e iR T D=1{S,,S,,-*. Sy} 1Y
B AT S HHER IR e ST MK TR
AT XRRIVE R IMIET R e

7 S S AL A E A R S, WA
IR A HESE N E B W AE S, PR R & S
B R B HEZTT R “Evaluee” Bt 2k 132y DNI,
e 2 ) P 3 LA HE SR 0 AT IO AR A e
DNT {5 78 8 43 R U5 R i) Sy A B HE B S0 2 K 3R
TR AAE B R AS

S, AFEE &S5
S~

S, (ent RETDE) (F1=/BFFHK &)cat NG EE), AP IE . BfFELE AL ELRERE XK

DNI ) 2517 <Fi;iﬁﬁ‘f§ FHK) (purpose FEIUH K &) F;

l Evaluee I BLNER l Purpose]

S, (7Evaluee H4 )T LA(F3=XEE M k) (purpo/s'e TECE K& ?

B 7 ETHET LR RZ AR

4.2.3 FETHEHLC R M R

BT HE L OC R IEAT A IO B AN R T A T
HE SR AR 1) SR A AR 182 5 ) A5 8 R U R TR 18
SRR 458 5 114 28 26 /) A AT BE R U F A 56 8 w1 1
B AERE LG R I rp L A O 1 A AE B AE
PO E Z Al EL A R A Sk, A3, 1 T B AE SR S
R G RE SR T 2 B B 5 OC R L SR BR G AT LA AR
SO P HUAR G T8 B G 1 A O A L. 3 T AE SR G
RINBEZMBE A 4. 1L 2 WITRERXRNER

AR AR AR L

Bl 8 I 41 S iy H AR 5 B " OB HE S Br B
R AT SR F bR HE AT R MRS A B AT
N7 4E FrameNet BYAE S5 2R W A AlE 8“5 B 7 5
CHEAT N EAERHERSC R B A TR
ZA IHE SR 22 (6] 77 75 1 28 19 HE 2% 0 3% e S5 A4 3 X Fif
MR & L 8 ) S, B HE B T B 2 ¢ dom (4
S ORPOPMAIULIE S v S (AN AN =4S PR ANC: N AN 3
i B U B g TR S, Y 25 S8 AR
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S;: <agt PEBUN> 48 FF P E ik <dom 7EF ML BEIRHIIE L FBAE RV AF IO SF1=F BATH BEAT>act SEFMESE,

GHIESA

BEITH I agt ‘ dom ‘ act ‘
!
HirBh ‘ help ’ dom ‘ benef ‘

S,: <help HHEBUR > ¥k A fE S

<Pdom TEMFLEATIR> X <benef ¥ Efixilk>

A <F2=Ph8h #BH?

P8 i T HE AR O AR A 2 S Al I

HEZR 5 28 BB A8 15 25 S A UG BE9R AME AR L
(AN K2 - BE A8 i 1 HE 256 A% A S B AE 2R T 3R 2 ) )
RSN - DT AR AT A 5 J3E vy 1) 25 6.

5 XWRERSH

501 XWHFEMEXIE

S BT Y B R PR AR 1) O RE 2 1L 7 R e
CEN 50 % 4 2 1 1) 12 1 o 5 I 0 R, A 5 i) 20
552 A% B PR TR 167 5 30 Kot VR L s
S5 15 AU TE R R TR 2 RAREAT TN LR
TE 5 RR . M AS [a] 1 52 36 285K L 1 e AT 1 430
AR TE  H BRI 0 HE SR PR HE SR T R bR T
WAL IR R E R A E TR LR N EHER
KEREAT THARE. LR R MHERC R RET
FrameNet 35 H 21" 42 fit () HE 28 5 & B8 i) P b
Ve LR 7 o R 2 B o 5 B R W 5 i i) 1CT-
CLAS, & F 7 0 9 5 & 42 8 9 1) 9 1 SCAH U
JETHR TR i T H AT BUEHE 2235 SCH 34 B 1 g
AR PCAE R AT A e 151 HE 28 3 45 | HE
I EE A EE R AL R E LR EERX R
PR AT TN LR 55 IE.

g ] Top-k MHERG 2 PR IE M 2 % 1)
0 2R FIE S s R

(D) B RAK R Top-k HER 2.

_ CorrectSentence(k)

k
CorrectSentence (k) FE 8 Xt Fr A 552 4~ o] i35
FIRT & DNE R IERA A SRR EH.
(2) B2 Top-k HERHZ .

CorrectAnswer(k)
PZ — k

CorrectAnswer (k) FRE XA 552 /0] B 1y
GO i IEE LR E = g =

X 100%.

1

*X100%.

5.2 XWigE

R T B UE AR SCEE TR A SR T S AT DU B
PR (5] 25 J7 V6 WA AP, S B E 1 AR R AR R A
B SRR A B B

G RIR R Bi B s S b R AR T HE R B R
M A RIERNILL 1 71k (Baselinel) , 3 5 4
BN AKE 42 56 & (Baselinel +FR) | £ & fE 42 % R
(Baselinel + DFR) & 4= #f #E 28 35 X (Baselinel 4
ALLD) B2 S8 )R 28 45 R 04T HL G, LU IR 2 21
HEZR T8 SURFIE R B R AR R A &k, st —2 o8 T
B UEAR SCHE ZR I8 SCTE 2 58 /) K6 28 I g A 34, B2 9 ik
TR OGSk B TR LT kL AL

(D F T M iE X (HowNet Semantic, HNS)
0] T AL T 5

XFFE S, 5 A S it A5 B, T
HowNet A HALIE S(A, . B;) , Bl a, =max{S(A,,
B,).,S(A;,B,),,S(A;,B,)}.b, =max{S(B,;,
A S(Bi A s+, S(BLAD Y M BARAIF S, 5 S,
Z 1] B ARARLBE Ay

/2 (3

(2) 3T 1) 12 23 [a) S Y (Vector Space Model,
VSM) (#41) A ABLEE 1155

X PR S, 55T S i H A B TF-IDF
A ) XD 0 61 53 5 S0 = Coon o e
w,) LS, = (W w) =y w)) B[] 1 A BL B FI)
PR J1) b 22 ] ) S AR SR AER 3R

D7 (wy X w))
Sim(8,.8,) = —— (4)

m

DIPIED )
=1

i=1 + i

m n

Sim(S,,S,) =

(3) T4 B3] (Bag of Word, BOW) [y
)AL R T



414 FA A T OUE R R AE

SCA3 T 1 5] 52 B AR R 25 T 5 803

XFF RS, 54 F S, M — AR 2 43 T
A [ra) 50 R/ v O ) ) B UK B, A5 0 0 A )
R So = (frafosmes fO TS = (f1afome,
Fo s g T AR AR RE R A 1) R 22 1R A e AR A
SLAE AR

DU X D
i=1

DIFEX D
i=1 i=1

Sim (S, ,S8,) = (5)

(D) @ilA ik
XFF R S, 54)F Sy WA A SCHEZR 1 L
BEARAGARRLE N Sim,y (S, Sy) s & 7 B 315 4
U R Sim, (S5 S AR AR A IR .
Sim,(Sy+S))
E Sim,(S,,.S,)
1<<i<in

Sim(So ’Sl):a ><

Sim,(S,,S
(1 — a2 D (e

> Sim,(S,»S)

1=j=n

Horp, 0<<a<<1.

TEAE GBI B, S 56 b B8 I T HE AR LR 1Y
AL BUAE S K2k 2(Baseline2) , 43 51 % I AHEZE &
# (Baseline2+ FR) . H & T X £k R (Baseline2+
DND & H: gh 4 (Baseline2 + ALL2) 1 77 iE #E 47 kb
s FH R 95 EAE B2 1 SCXE A5 28 il B0 A ok, Hovh
ALL2=(FR+DND.

5.3 RWHERRSMW
5.3.1 BRAKR

(1) ARl i 5 GAE B TE SCRRAE I A X 2 8 ) K

R AN 1.

&1 FEBEERIERIEFEMNE

ERAKNRERILE (B %)
S Top-1 Top-2  Top-3 Top-4  Top-5
Baselinel 39.49 50. 18 52.54 52.72 52.72

Baselinel +FR 44.75 54.35 60. 69 65. 40 69.75
Baselinel +DFR  43.12 46. 74 47. 64 47. 83 47. 83
Baselinel +ALL1  43. 84 50. 18 52. 54 53.99 55.43

R 1P RSO THEZR AR L 1 & R AR R
Bselinel J5%, 3K T (Top-4, Top-5)52. 7 % 1 L
SR AU THE SR DL 1 25 R A R R A5 R
F“Baselinel + FR” i 45 £ )\ Top-1~5 #E & T
Baselinel, HIEE T 5 69. 75U MR . X 2H K
HEZR G R B8 75 ENE JR 1 SO0 AH SC M, AT il 3 i
5 AR % 025 1 BEOE 45 Basclinel (9 3£ 132
A 2 A B B 45 R, “Baselinel +DFR”TE Top-1
w3 T VSM, HNS, BOW A o J# i 45 5. i 78

Top-2~5 AN U3 £6 b 45 7 ik o 3 2 PR ok o 3 A
KRR TR 1R SO S A L LA 3
FE T RE A% il S 5 n) RAH 56 FEAR S EAR — i A
e AL () T 7E S 30 i kb, K 2 [l R g 1
T S I 1 SOMRUR AR IBUE Z2 1. IR Ik ) T3 ol
THESLSE R AE Top-2~5 KR T HZ THA). &
SO S g 25 R B Top-1 &5 R & T AT VSM,
HNS . BOW A {81 i) J5 32 » 3 Ud B R o 5 E 28 ¢
FRABME R TC R AL K R B A R AL IR &
A 1 O R S TR BE 0% PR Bl B 52 g dn PR2R O
Z A LA O why - [ 5] 8, J& F 5¢ & AT LA o 7
P RN S LI 3 22 (8] 0 06 3R 5 4R R 6 &R IR IO &R
A DA R — B2 22 O AR 1 A — 2 [R]85 35 G
ROREEL R GBI R GEBECR R UL R
KT LA T e — A~ 0] BLAE 7 22 A28 26 115G 0.
AR EERPERRZHAE T — 47 Bt
VI 20 W HESR G R AEA 52 3 vp &b FH 3. il 4n i3
SRR G R IR R AR R S

BEER.

PR BT I i 221 SCURA 2 R B J LR A
(9 PN 25 48 K 22 802 D3 AR I IS5 328 1 /N i e B
W B A BT R, T2 BSOSO R IE R il

AT AR E SR EE.
[ e«

AR L S SO I IR R Y

AU TR T 02, IO SCERYIE S
A TAKEBERVIE. " — R B S AR R Tk T
B0 25 582 Bk ) AT PR 2R SC R AR R4 I rpe
WHSCURA S R B JUIHRA I N A 48 K2 802 T
AR B e i /N ik v B L A O A 5.

% 1 tf “Baselinel + Alll” 5 gt 31 % & 3
Bl HoF 5 “Baselinel + DFR” A [i].

(2) & T 55 55 HE 2245 Lok i i 8 R A K R
(Baselinel +FR) A% 48 3 F AL 7 vk S @& 7
RNk 2.

% 2 “Baselinel +FR” G EFHUMEREMREGHEH

ERAKRRLERILE CHLAE 2 90)
ST 1 Top-1 Top-2 Top-3 Top4 Top-5
VSM 18.15 39.38 51.38 58.62 63.08
HNS 42.92 53.85 59.54 62.46 64.62
BOW 34.05 47.77 55.16 58.71 62.56
Baselinel +FR 44.75 54.35 60.69 65.40 69.75

(Baselinel +FR)+VSM 38.76 53.93 62.17 65.92 70.04
(Baselinel +FR)+HNS 35.39 55.62 65.92 71.16 75.66
(Baselinel +FR) +BOW 38.95 56.74 65.36 70.60 76.40
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2 2 BN, fEA ZE a) K R, “Baselinel + FR”
(9 75 15 A A% G2 55 F 1) o 28 A AR L VSMY” 56 F 01
PRIV 3 SCHNS” J 6 T 1) 48 8 AU “ BOW ™ 1) A A
JEJ7 VA RE A ARAG B U 1 280 G MR R A5 R L U W HE 42
T SCER T — i AR B O s FE R G S R A R
CFR 1T 32 T 52 3 45 2R e 0 1) 8K o, FE il 5 O 3
(Baselinel + FR) + VSM tH a=0. 5; (Baselinel +
FR) +HNS t «=0. 8; (Baselinel +FR) +BOW H
a=0.7), \ TOP-3~5 #BE & Bk 5L F VSM,
BOW \HNS 0 LBE J5 3 B 45 3, X 56 30F 1 i AHE
KRN T &R AR R IEH B s A2 Top-1 H,
3 Tl 45 A B T “ Baselinel + FR” 1 45 8, %
Uk B A o B 0 TR) A e — 2 A ) Rl
VSM,BOW , HNS AL EE 23 ok T4t ). 491 4

BEER

S A S IR w5 e W A i Al Y
e B SCHRIC 2 b AR 5 AR AR e — A
A 20 s P T 8 S T ey A e Yl R T 18 T 3
S T BT R A SV = R 2 R R A
CEWUREAEIERN AR 1206 AERBAR RS — T
RIS T S L IR T 2 0 R L2 O R
(R Ak 3 T R G Ry — A4 RO SL R4, 52 7t ey
JE AR B — - 3 44 TR S S B AN IR 1 44 FR

Jia) L .

5% Ty R 1) AL St S5 A B e TR L 7

JF HNS.VSM J& BOW A {8l (9 Top-1 %
ESCF e ¢

S A e I E A e L A Al Y
b2 ke 2.

BT HEZLAR AL SHEZE C R 1 Top-1 & % H]
KRR

b T4 5 A AR AR T — e b i
T 21 S AT 80y g ] R T A R L T B
B R 28 A 52 VG e i | 1P 22 3 7 4L B

JF“Baselinel +FR” [y 2 22 3 B 25 5 .

BRG] —

5] H i) R 5% ey R 1) AL S e S E TR L2 Y
FE I N E O RS, T
HNS,VSM.BOW AL J5 ¥ # R B 1) Top-1 &%
AR G TR AL R A I R A 2
S @I Tat A L g SR 8 R e [ (R Y o
FEFEBUR M G —4f7 , LA 20 B VY A 2 5P g e eeeL
IR 7 RN 1= 12 Al S Ny 7 4. 2 A LT R S S
ST TG B PORS 9 HE 22 ¢ 5 fE /Residense” B % €

A7 28 Jobh Rl v OC B R AR 7 O Y RE S FE A/
Residense” . I HERA K R B 24 2400, i — 20 BAEE
ST B i 2o ity B ) RUAE 28 ¢ JE 1/ Residense”
r R [ 0 24 2 T HE B 0T 3R R T A — Al A
5.3.2 BZEHhEL

(1) A [vi) 5 G HE 28 15 SCRRAIE X e 2028 2218 e
il LAY 52 4 55 3.

% 3 Baseline2 IMALRRREERIERIENX

HERNERMNERIER B %)
S 5 vk Top-1
Baseline2 37. 14
Baseline2+FR 39.74
Baseline2 +DNI 39.56
Baseline2+ ALL2 42.03

G I B, i T HE 22 50 R TR SCAH BLRE 1Y
Baseline2 7713815 7 37. 14 Y M Z B ES £, 46
It Baseline2, T “Baseline2 + FR” i) 2% 22 :il L 45
A —E FETT 3% 02 B HE ZE 5C & BE % i 1 AE 2 ] HE
ZRTT R 1 WS (5 4R U S0 By i 12 A U AE
ZRARALE #A 15 T EL RE 8 DAKE 28 [ Y 1 SCAH G J8 R
I, BT “Baseline2 4+ DNT” fi4 28 2 il iy 2= ) &
H 225 S A0 b RO T AR AL 19 ) T R DB R 9
F RS GOE YO L AT LA B 7 B 7E Base-
line2 (B filt b A7 BT $2 7). S 2 4% Baseline2 5 HESE
KA A ETH XL KA (£ “Baseline2+ ALL2”
)75 TP RS T B 42. 03 Y0 S Tl B ZE IR

(2) 28 Z8 YK R0 2 ZE il RO 52 iy 2 141 9.

5| B ERARR

LS

IR TP SOEE i B P

P9 v, F ORI A ARk 4 A AR AR 3R i 1 HE 22 A o)
PEM B SRR R R BRI R IE T HESL AU
PE B2 R BSS . F+FR X 09 2448 A 1R 0] £t 2
HEZEAHALPE SHEZE ¢ Rl & M RAR R AR R
[EREXINAE S e IRV E <l T Wbl LS
FAHE S AR B () 1) 52 50 340 2 36 F “HE 8 + HE JE ¢
FR7(F+FR) 152 5 . #B /2 Bl 22 28 1) ko & 4 R 4
1R B SR A SR B 2 T
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6 HitE5RE

B R I ) 52 L fogp () 2% 119 227 2 ) R PN 28 28 4l
IO B FOR AR SCHR M 1 — O 1 B T OUTR A AR
BB X E BR R 55 Mk E5%
AR AR B B o T SR SOME M VHEBE G R R FE
TR ZR 8 SR AT R 28 TR 28 S B B 1) HTAE
ZOCEARIME RER R KA E TR LK RIFITE
SRR S5 e WY < A SCHE T B GONE B 0 LA A
F14) 8] 2 B A% [) 2257 7 5 B 8 DA AR BL 1 5 4 OGP T 7
T AR A B4 0 2 R AR R 5 B A IS R A T
FrameNet, CEN [ #E 2215 %% 5 78 55 AL . [ 15 1%
T BT HABAL L CFN HE 42 5% J5 2 vh A B ¥ 16l 1Y)
[) 25 2 4

N2 OB AR T N W R S B A CFN
HE 2218 SCREIR Y 2 o % il BE T B AE 2R 05 Lo iy
F18) 98] 1552 R e ) 2250 RS ] B 22 400 a4

BB AL ERAE %M &R A IICE AR
B LA BAF R AR RAT 6 ICTCLAS
435 L B ;FrameNet 5 B A8 AER X A N K R. £
BioF S %

2 % x ™

[1] Hirschman L, Light M, Breck E, et al. Deep read: A reading
comprehension system//Proceedings of the 37th Annual
Meeting of the Association for Computational Linguistics.
Maryland, USA, 1999. 325-332

[2] Zheng Shi-Fu, Liu Ting, Qin Bing, Li Sheng. Overview of
question answering. Journal of Chinese Information Processing,
2002, 16(6): 46-52 (in Chinese)

OB Sctd, XIHE, i, 24 ALk, B UE B4R,
2002, 16(6): 46-52)

[3] Zhang Yong-Kui, Zhao Zhe-Qian, Bai Li-Jun, Chen Xin-
Qing. Internet based Chinese question-answering system.
Computer Engineering, 2003, 29(15) : 84-86(in Chinese)
Gk 4, BB, EImA . BREEI. T I R i o S &
RY. WML TR, 2003, 29(15); 84-86)

[4] Cui Huan, Cai Dong-Feng, Miao Xue-Lei. Research on Web
based Chinese question answering system and answer
extraction. Journal of Chinese Information Processing, 2004,
18(3): 24-31(in Chinese)

CREAH . SR, W T W45 Y v SO 2 2 48 S £ L 4l
WRKWETE. T 3CFE B, 2004, 18(3): 24-31)

[5] Yu Zheng-Tao, Fan Xiao-Zhong, Guo Jian-Yi, Geng Zeng-

Min. Answer extracting for Chinese question answering

system based on latent semantic analysis. Chinese Journal of

Computers, 2006, 29(10); 1889-1893(in Chinese)

[6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

(RIEV, #ZL, 0005, WY R, 3T AE LB i
EIRA R GEA P TR HLAE A, 2006, 29(10): 1889-
1893)

Wu You-Zheng, Zhao Jun, Xu Bo. Sentence retrieval with a
topic-based language model. Journal of Computer Research
and Development, 2007, 44(2): 288-295(in Chinese)
CRAB B, R BT FH0E SRR WA TR E .
HHHLBTTE 5 & B . 2007, 44(2) ; 288-295)

Li Liang-Fu, Fan Xiao-Zhong, Li Hong-Qiao. Domain specific
QA driven by computation of semantic similarity. Journal of
Beijing Institute of Technology, 2005, 50 (11):. 21-25 (in
Chinese)

(FERE . L, BRTr. 18 AR IR 8 Sk A 3 R
2. AL R TR 2R, 2005, 50(11); 21-25)

Li Ru, Wang Zhi-Qiang, Li Shuang-Hong, et al. Chinese
sentence similarity computing based on frame semantic
parsing. Journal of Computer Research and Development,
2013, 50(8): 1728-1736(in Chinese)

(B4, R0, XL, B THE SR 08E Lo 1T 0 BUIE A FAH
RUR TS, TP S & . 2013, 50(8): 1728-1736)
Tian Jiu-Le, Zhao Wei. Words similarity based on tongyici
cilin in semantic web adaptive learning system. Journal of
Jilin University, 2010, 28(6): 602-608(in Chinese)

CHASKR s AR, BT [ SCIRIIR) MR A 3] 5 A 01 B2 138 k. 3%
PR 22247 . 2010, 28(6): 602-608)

Sun Ang, Jiang Ming-Hu, Ma Yan-Jun. An instance-based
approach for pinpointing answers in Chinese question answering
//Proceedings of the 8th International Conference on Signal
Processing. Beijing, China, 2006 1620-1623

Higashinaka R, Isozaki H. Corpus-based question answering
for why-questions//Proceedings of the 3th International Joint
Conference on Natural Language Processing. Hyderabad,
India, 2008 418-425

Zhang Zhi-Chang, Zhang Yu. Liu Ting., Li Sheng. Why-
questions answering for reading comprehension based on topic
and rhetorical identification. Journal of Computer Research
and Development, 2011, 54(2): 216-223(in Chinese)
GRAEE, HKkT, R, 24 FET 0GRS B R 5 0y b 5 3
fift why RUR BRI, RS LR, 2011, 54(2): 216-
223)

Verberne S, Boves 1. Evaluating discourse-based answer
extraction for why-question answering//Proceedings of the
30th Annual International ACM SIGIR Conference on Research
and Development in Information Retrieval. Amsterdam,
Netherlands, 2007 735-736

Santhosh S, Ali S. Discourse based advancement on question
answering system. International Journal on Soft Computing,
Artificial Intelligence and Applications, 2012, 1(2). 1-12
Du Yong-Ping, Huang Xuan-Jing, Wu Li-De. Using pattern
and linguistic features to improve reading comprehension
performance. Journal of Computer Research and Development,
2008, 51(2): 293-299(in Chinese)

R, 308, RoLE. FUTRE OB 5 2 FRAE 32w P 132
HRPERE. TR PLPETE S R, 2008, 51(2): 293-299)



806 it "

2y e 2016 4

[16] Liang Zheng-Ping, Ji Zhen, Liu Xiao-Li. Research on semantic
pattern based question answering system. Journal of Shenzhen
University (Science and Engineering), 2007, 24(3): 281-285
(in Chinese)

CRIET-, @5, XN, 5T R A R 245 R 5E. IR
Y2273 (B RO » 2007, 24(3) : 281-285)

[17] Yu Zheng-Tao, Mao Cun-Li, Deng Jin-Hui, et al. Answer
extraction scheme for Chinese question answering system
based on pattern learning. Journal of Jilin University
(Engineering and Technology Edition), 2008, 52(1): 142-
147(in Chinese)

(RIEW, BAFAL, BHMESE. B TR I Mg 2%
BRI, EARS LA RO - 2008, 52(1) : 142-
147)

[18] Ravichandran D, Hovy E. Learning surface text patterns for
a question answering system//Proceedings of the 40th Annual
Meeting of the Association for Computational Linguistics.
Philadelphia, USA, 2002 41-47

[19] Hu Bao-Shun, Wang Da-Ling, Yu Ge, Ma Ting. An answer
extraction algorithm based on syntax structure feature parsing
and classification. Chinese Journal of Computers, 2008,
31(4): 662-676(in Chinese)

G, ERF, T, B, JeT 0] ik 45 Rk 4 Bt K 4
RPORME R P E . IR B, 2008, 31(4): 662-
676)

[20] Wu You-Zheng, Zhao Jun, Xu Bo. Unsupervised answer
pattern acquisition. Journal of Chinese Information Processing,
2007, 21(2): 69-76(in Chinese)

(R, A, R S 00 Wa B 2 > 1 1) 2 5% =X il I
AR HRICfE H M, 2007, 21(2): 69-76)

[21] Hao Xiao-Yan, Li Ru, Liu Kai-Ying. Description systems of
the Chinese FrameNet database and software tools. Journal of
Chinese Information Processing, 2007, 21(5): 96-100, 138
(in Chinese)

ORI ARE . 2l o XUSF 8L, DUBHE Q08 SCHNR R B A4 3 1A
. PCfE EEER . 2007, 21(5): 96-100. 138)

[22] Li Ru. Research on Frame Semantic Structure Analysis
Technology for Chinese Sentences [ Ph. D. dissertation J.
Shanxi University, Taiyuan, 2012(in Chinese)

(ARG, DUEA) T HEZR 35 SCE5 R 43 B SR OF 5T LI L 2= h i
3] ks, KR, 2012)

[23] Das D, Chen D, Martins A, et al. Frame-semantic parsing.
Computational Linguistics, 2014, 40(1): 9-56

[24] Ruppenhofer J, Sporleder C, Morante R, et al. SemEval-

2010 task 10: Linking events and their participants in

WANG Zhi-Qiang, born in 1987,
Ph.D. candidate. His main research
interests include Chinese information

processing and social media data mining.

discourse//Proceedings of the 5th International Workshop on
Semantic Evaluation. Stroudsburg, USA, 2010. 45-50

[25] Baker C, Fillmore C, Lowe ]J. The Berkeley FrameNet
project//Proceedings of the Annual Meeting of the Association
for Computational Linguistics. Montreal, Canada, 1998:
86-90

[26] Wang Ning, Li Ru, Lei Zhang-Zhang, et al. Document
oriented gap filling of definite null instantiation in FrameNet.
Lecture Notes in Artificial Intelligence Volume, 2013, 8202:
85-96

[27] Huang Bo-Rong, Liao Xu-Dong. Modern Chinese Language.
Beijing: Higher Education Press, 2011(in Chinese)
CGEEffIoR, BT ZR. BUARDUE. dbat. &% 80 i, 201D

[28] Liu Qun, Li Su-Jian. Word similarity computing based on
HowNet. Computational Linguistics and Chinese Language
Processing, 2002, 7(2): 59-76(in Chinese)

O 2R3, L TR P a0 ORI, O 5 iE
B, 2002, 7(2): 59-76)

[29] Li Ru, Liu Hai-Jing, Li Shuang-Hong. Chinese f{rame
identification using T-CRF model//Proceedings of the 23rd
International Conference on Computational Linguistics.
Beijing, China, 2010 674-682

[30] Li Ji-Hong, Wang Rui-Bo, Wang Wei-Lin, Li Guo-Chen.
Automatic labeling of semantic roles on Chinese FrameNet,
Journal of Software, 2010, 21(4): 597-611(in Chinese)
(FEprit, Ead, ERimk, FERE. DORMERE XA G HE D)
FREE. 2, 2010, 21(4): 597-611)

[31] Zhang Zhi-Hui. Answer Extraction Based on Logic Repre-
sentation and Reasoning for Reading Comprehension [ M. S,
dissertation]. Harbin Institute of Technology, Harbin, 2008
(in Chinese)

il R, S 32 8 36 7R 55 4 1L (00 [0 T2 U0 A 2 5 Ay B 01+ 2
AL 3CT. PR R Ll KA, IR /R, 2008)

[32] Du Yong-Ping. Research on Key Techniques of Pattern
Knowledge Based Question Answering [ Ph. D. dissertation].
Fudan University, Shanghai, 2005(in Chinese)

CRERCHE. 3 A58 2R U R 1 [ B[] 2 O B BRI 5 [ 1 2
fiiigsc]. "HR2%. B, 2005)

[33] Zhang Zhi-Chang, Zhang Yu, Liu Ting, et al. Answer
sentence extractionof reading comprehension based on shallow
semantic tree kernel. Journal of Chinese Information Processing,
2008, 22(1): 80-86(in Chinese)

CRAE B, kT, XUHESE. BT 1R 200 SOR R 0% D 152 2 A 24 3%
AR TS BAEAR . 2008, 22(1) ; 80-86)

LI Ru, born in 1963, professor, Ph. D. supervisor.
Her research interests include Chinese information processing
and information retrieval.

LIANG Ji-Ye, born in 1962, professor, Ph. D. supervisor.
His main research interests include granular computing, data
mining. and machine learning.

ZHANG Xu-Hua, born in 1990, M. S. candidate. His



444 FR R T IR EHER

VB SC3 b B I 15 L i ) 5 BT 5 807

main research interest is Chinese information processing.
WU Juan, born in 1991, M. S. candidate. Her main

research interest is Chinese information processing.

Background

This paper proposed a method for Answer-sentence
Retrieval and Answer Extraction in Chinese Reading Compre-
hension (RC), based on Discourse-level Frame Semantic
Parsing. Generally speaking, RC is one of the most important
and challenging problems in the fields of Natural Language
Processing (NLP) and Question Answering (QA). It is very
hard to achieve a higher intelligence-level without the tech-
nology of deep semantic parsing. With the progress of NLP
technology., research on Answer-sentence Retrieval and
Answer Extraction for RC has gained some achievements,
but it is still far from a real intelligence.

This paper provided a discourse-level frame semantic
parsing method to solve the Answer-sentence Retrieval and
Answer Extraction for the Chinese RC, and we put forward a
new approach to Chinese discourse-level semantic parsing
based on the theory of Frame Semantic. As far as we know,
this is the first time we applied Frame Semantic theory to
discourse semantic parsing.
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Many researchers have made great efforts in the study of
RC, such as Answer-sentence Retrieval based on similarity of
sentences, machine learning and discourse parsing. and
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