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Research on text entailment studies the logical relationships between statements. We employed
linguistic information at the lexical, syntactic, and semantic levels to build heuristics and
machine-learning based models for algorithmic judgment of text entailment relationships.
Methods proposed in this paper achieved relatively very good performances in the RITE task for
both traditional and simplified Chinese entailment problems in NTCIR-10. We extended our
work and attempted to automatically answer questions in reading comprehension tests in Chinese
and English used in elementary and middle schools. To make the automatic answering more
feasible, we manually selected statements which were relevant to the test items before we ran the
text entailment component. Experimental results indicated that it was then possible to find the
answers better than 50% of the time for one out of four multiple-choice items.
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Recognizing Textual Entailment(RTE)[2]# Recognizing Inference in Text(RITE)[8]I] &
H AR SR P SRR FH RS B - sZ LR 008y Yes 24 No RfdifEsmAYasiR o DA
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(Linear Regression)[3] - &~ [FPANHY 7y M Es IE G HESm B (R AV &S5 -
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HAM4E 2B NTCIR B3 » HUS RITE AYE)I14R (Dev. ) B HIEA (Test) S RBAHE » 5Bk Ryt
s R (T #(Binary Classification) « [ = £ 13 —n iy SIVERING - BFEEREH
—(E4mSEECek - WA EREE T —t Bt - 1 label (XFEAVZE tt FVNAZ S REHERR T t TRHY
% > Y FoREIL » N RIS o ZRFEUHS T #1 NTCIR-10 RITE-2 AYFIISRBLHEEERE - F=—
Ryl SR EBLHE R R BT -

T EERIFTRIER B Microsoft Research Paraphrase Corpus(MSR Corpus)[12] » MSR j*
2004 4FHH Quirk ZEAFEHY - sERMESE S 5801 (EFLS A » I HF M a2 2 E
iElE

<pair id="4" label="N">
<t I>ERASERERERNHEERMHEAS </t 1>
<t2>PPERE S BRE WA A F </ t2>
</pair>
BI= - TR

T PGSR GG T

AR NTCIR-10 RITE-2 MSR

s R AL

=l Dev. Test Dev. Test
Y 716 479 2753 1147
N 605 402 1323 578

4EF 1321 881 4076 1725

42 R PIREENTESBEE

Fo 1R LR S SHTROR » FME#8 RITE-2 ~ MSR K RTE =14 [F] R SREERHE B e
HECE T 2B SR EEEE LA T G E 28 - S o i AL 2571
SEEAPTEE AR ER AV - R8I 2 BEH S ETH B HERR VSR FTas ey
TR HE A RIEAE HET SO 2B (At - (2 B B d B (BN B iR (R © Fef&Fh
FILAERERE A 2 B s AT NIEEERHE T THER S /Y S T - A EBEN I E RS - AR
i S SRR A RSk RITE-2 BHGRERHE /R - MICGEERIAIEL MSR {ERyUF » HER
Ay B BRah SR n] S M B B AR s [13]

TS| HERE PSSR S EE =R - S ENERES  FItEEEEY]
Y 2640 S BE E B SREE R R > Horh4Rak E ERHEm L P IEE - RA
RIFI IS SREER — MSR Iy S B =45 - FEIREHES | HERERTFAH RS B BB > 1.
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SR BRI Y
S E P ERIA(E

Macro-Fl= ——

FIY - RITE-2 BRSO ISEER S EEE

A E a B y yl 5 Acc

Cl 0.54 0.1 0.27 1.8 0.85 1.9 73.05%
C2 0.56 0.08 0.25 1.0 0.85 1.8 73.13%
C3 0.56 0.08 0.25 1.7 0.85 1.8 73.20%
F A~ MSR 4RI S BEE
Umk E o i y A ) Acc

C13 0.47 0.05 0.13 1.3 0.55 1.2 71.07%
Cl4 0.47 0.05 0.17 1.3 0.55 1.0 71.12%
C15 0.49 0.05 0.14 1.2 0.55 1.0 71.15%
C16 0.49 0.05 0.17 1.2 0.55 1.0 71.17%
C17 0.49 0.05 0.20 1.2 0.55 1.0 71.20%

43 BH&ER

TREE At e 5 SREE R S B - BT HSEEEREYE R - iR AUt A
SRR AR PR IHHESmAE /T -

FPUE PRI SH0E(T RITE-2 ERSONSBRIA AR ST - 3 B0 A%
ST © IR TR HERECR RS TSR T - 3R E Z%
HEREIEE - FIOAIE RITE-2 BRpOMAHR i P STrE bu » (s
ST FRIME RITE-2 BB P AT R ) Sk + TR MDA B RITE-L JIE
FHEFT BB LA ARSI T » BEFMRERT LIS B PR PTR R 33 e s
SHRETHIETE & BAED BRI R R A AR -

73.00%
68.00%
>8.00% c1 c2 c3
W T FE5 Macro-F1|  65.79% 65.73% 65.55%
T A Macro-F1 66.79% 67.46% 67.12%
m fHEHTFHE Accuracy 66.29% 66.29% 65.95%
W #7555 Accuracy 67.76% 68.56% 67.99%

el ~ B I = i (AU AT S 5SS RE LB © RITE-2 g SEhnt

A (& B MM EI A HESm R AL - (] MSR JEOCHIIGREE Y 2 B e BeB il P SR 45
R FELUR B EIRYEE = RIS & o] B REA FIRTER Ay HesmBE (T - [ Ml
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stan 2 A A A R R A Y e SR G TE AR - FRMEZE MSR HIEEERIHE RS
R R LR M ERS s E L HET 28 8 0 C16 2 C17 & R RAVEE]T %1 1.0 AL
AR AIRZ R O P S B (R AU S2 BN K IR BE I T R 3 5 X8 HESmBE (R H e =Y BT 3%
A4 o BREEEA sERAERER

70.00% —
65.00% B ————a —
60.00% —
55.00% —
50.00%
C15 Cil6 C17
B Macro-F1 64.82% 64.67% 64.67%
Accuracy 72.46% 72.23% 72.12%

7~ SEERARF R A SR © MSR IS EETY

QEH 2 A T S BOGE R B R o ] ASE IR MR A el U R AL B R U U B 2
NTCIR-9 ~ NTCIR-10 3#FE Rl HEL - £ SCRER PN SRRV » T B RGE R
RIS 22 ] - RfdtE s RE A0 R R A ek sV TGS - DRI H S GRE R HERR
R (e SRR i USRI AR M R 2 32 Jg 5 25 e = UACHIE 5 E AV HERR R (5 - TCHIE ST
ng RIS FR ~ I By S IR R R e

5 MRESREETA

PEs S EU R I HE SR IR T S AR R A e Preprocesing
PR > [EER A BRI T TR R EE KEMMAL > rimnsxion —  Tasme

P LRI A LARG e 3mSR HYEE A
il ORISR R R & AR MR
=TEAE R R EE BAISR R AL oA
55 a) =% (Support Vector Machines, SVMs) -

Weka J48 j1155£5(J48 Decision Trees)Eil Weka 45 < -
M [E]EF (Linear Regression)[13] » & @A [EI4E R B « HESRELTI 0 2.4 e

Ao SEEs S SRR B (RIS R

Ail—/NERR I T 4C B A A U Esm AR A P EE P e =0 ZRFIst B s S pr U TR E By
W SR SR AR L B R SR EELLY] - ERtEEE - Elets
MEVE ~ Bt iE - AT RE - SEFE - TF%E - NEARESHA -
PRIEZAN » B Ehnaesm AR S aE RS AV - INIEhDAEIATHE 24 ~ POSes &
FRECElEA R (R (R BT R - T RHAIUE MR e fam AU A Y RE

51 BRI

AP a8 S AT a (Stanford  Parser) [O1HUA- &) 1Ay HIATAS - b HLFATEE R (5 P e (11
Mriat oot e ASE AR DS B 2R A HVEE - N AT 2R A REE A avsim R A 4
BRI B paramAvBeE (5 - LA —(E BRI R AR E8E (ROOT) FEHUE T e Bl AL A
TAef > (i A LT AR R () i A AR
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5.2 POSes BjsaEf&Es0

POSes FEECHT S FHHINT2s 1S - FMIRg REhaa e f Tt e E R A - NS %
{5 VBB FRIE - IR R R AR BB A sR S 2 AR {8 &7 1Y
B S B (DU MSOR P 15] - SIS S oy A e B Bhae (o FHAE HESm B (A EHURZETT -

JF/A] @ 1997 FEF& &b P E JFA] + 1997 5 [0
1997 | £ | & | | | & | ROOT 1997 | 4F % | | | | ROOT
& | B | B
1997 0 0] 0 1 0 0 1997 0 0 0 1 0 1
4 0 0| 0 1 0 0 4 0 0 0 1 0 1
T 0 0| 0 1 0 0 A 0 0 0 1 0 1
Bl 0 0| 0 0 0 1 Bl 0 0 0 0 0 1
rhE 0 ) 1 0 0 rhE 0 0 0 1 0 1
ROOT 0 ) 0 0 0 ROOT 0 0 0 0 0 0
Bt~ EE{FRRE AR M &\ ~ &E AR SRR (R > M

5.3  FASEHKHERE (%

S EIAT e AN RERR R AR AR B - 2 2R 5 e 2 PRI ({ORR 8 {#(Stanford Dependencies) -
HATTIRE (R B (5 o B ] B 50 Ry BT BT > RF B 1 o Y 3 2 B (A A5 R — 1873 (71 1] (Directed
Graph) » IALBCERE ZanlE = -

HA TSP — (B RE PR Py ] LU RATEERALA 780 > A EEAmEA AR > FMEE LA R A
T2 EHE R (RAVEE SR & > NI URHARAE R (Adjacency Matrix) B e HE— 20 HiE
B Ban—{ERERE M o a] DA E AR AR SRS B B RTR 2 RS B AT R R D B (L
B M AR T ARG R A R (G P S L A B ST B (MR (5 = TR
BRI BI R HERR (R RE R - AEEAE PR B 2 VAR A S (RERE (% > I HLA A [EREE)
L RE RS R IR - S E S E A ORER (7 o (B (R E R R (TR
VU1 LA B B RAFIT I B EL P BT RE ACRERE (0% > FRIMB B ISIRAIERE » i8] 1 Z fefaa
SRR A IIAVREE » T DA% BUE MOR— R -

6 SRR E AN
6.1 HTheEEREERGT

TN~ PR EEERTER

HPHEIRER AR AR B RS A | = 2
SHUEILRF R+ AR BT A R Rl | 5
PR SERB AASHRS B DM ITHER BRI [ s
SARET] o FEELL SVM - 148 FIGHEBIEREHET | Fo F10
SR - WD eI S S N | £
IR & BLEL YR » S BB A | o
RIS T SR EDERTLL - BLUSENS [r
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FURBEEEITRIOSCHEEERITREERE  #t - sormmemsns

(i B TE R A i am B (A H BT 3 BB | Bt E2
Bz o ARG AR - AREm SRS 2 E;‘
sk A ETER RITE-2 BRSEERHE /AR - Es
MHESGEERIAILL MSR 1R B3R - HESE [ E10
HHEY B B & B v 2 I e B N AE 1 E1l E12
[13] - E13 El4

By T IR S T AL S AV SRR, » FPHR R A R L S IR
A RIRHRALS o H LIbSVM B Weka B3R E BTD) B --(E125 53 (10-fold) - 7£ SVM
Ko A8 SELENSYIE T HE(TIEER{GEH(Cross-Validation) - Ho R R A H TR RS -
T 450 3 U FEF 2 o PR SRR B S » BB PHEE B 0.5 HEBHEREA(E -
AR AL S T MR BB A - N U SRRty th s

%

6.2 fHFEEERL

PR TR — My BUE FUAE SRR R Rl S8 - M = BUERVARVE R
= SR R ENR B & - R RIBUNEA FER Ly BUE RUA PG
BRI G - IRPTRE RS SR G & tel =R SRR A B (R B _EAYRY
B o

%/\ ~ RITE-2 Bha UGl S Eel &=

SVM
G Lk R & SR Accuracy
M1 [F1,F2, F3, F4, F5, F6, F8, F9, F12, F14 71.99%
J48
M2 | F1,F2, F3, F5, F7, F8, F12, F13, F15 | 71.78%
SRPEE(ER
M3 | F1,F3,F4,F5F6,F7,F8,F9,F10,F11,F12,F13,F14,F15F16,F17 | 72.98%

#I1 - MSR HIREBRIE A & 18

SVM
AR R &Rt Accuracy
M4 | E1, E6, E9, E12 70.93%
J48
M5 | E1, E6, E8, E10, E12, E14 | 71.82%
SRRl
M6 | E1,E2,E3,E4,E5E6E7,E9EL0ELLEI2,E13E14 | 72.45%
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6.3 HERRET - ERAHSBHERENGER

Fo 1 IR =R S R S e HESm B (B EAVRSCR - TMIREE E—/ NGRS - B
SVM ~ )48 J & [nlm S/ FURMEN Ty B HRRE Rt SVM B J48 T A LU +-F 7y VA
BR{GETAEME(E MG TEE - YRR EEVEATE LGN SEEEINE - SOEFTEER 0.5 HHE
afBE oA > STAS ARG o FRPIRHEE S A E I ISREERIHTRCR - A FEEAY
stk PR FE IE B 3 JEUE BRI THESRBR (RAY 730 -

LA 43 B By RITE-2 BEE o SR, MSR HIGHsERHE AR [E M8 T > DUt
RV S ETHER B (RAY 0 EE R > ML 2 M3 H[ 2858/ BEe T U B &
M4 2 M6 RI2IEFRT L MSR JGERIAVRHEIRE G + eE e S MSR Wi SRR
Bize > (EHRMEREREEDRETHER B (G0 JH0T - Vg EARTRE IES R EAY AR - BIELE
SVM )¢ J48 YAt TUE A (G i = B MR VR R & BRI R BUARYEE A - MR
W LAY e ZEHER (T LAY IR - IRE A sEAYRCR

75.00% 75.00%
70.00% 70.00%
65.00% 65.00%
009 60.00%
60.00% M1 M2 M3 0 M4 M5 M6
ESVM 71.99% | 69.87% | 70.40% ESVM 70.93% | 68.38% | 68.03%
148 69.46% | 71.78% | 66.34% 148 70.80% | 71.82% | 69.89%
4R MEEIER | 71.01% | 71.23% | 72.98% m4RVEEIER | 72.06% | 71.57% | 72.45%
B ~ SRR LAY © RITE-2 B8 | ShaEk Bl ~ B R R RS © MSR Flj4iEET

7 BRI EERER

AR A 1 48 S 4o 1 B S B o B E P > SR e s o 6 I 1) S 4o A (A T AR O R
B {F Ryt am B SRR 2L S JRAPIE 7.1 B 7.2 /NER/ M A B B A pe 2 - A S IE ST
FEEDAAE R SEER TP HIRE A > ARICH] LUK L IE I HEE 22 BRI Bl AR

71 EEEY

FERTE B BRFF L PR ASE T » FPAITERIED masw wsteo oo
DT B A TR BRI e ommessaoe

R > B T EBHETHERBIGIRCR » L commema oo

Y ) SR TEL 4 8 AT 77 B B U (8 P %

> PR 2 S TR B e e O BETT BREEIITssmenec
REIGHIE » BB R R SRR REEEIREC
HAHIIF fiE]+— ~ H At A A ]
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72 JERSCEREARRA A

I T T R B L A SO TS BRI 51+ — RSP TR IR RO
S TEHTE B EhE - IR (e (A A A R B e L A T8
s -

Fo 7SRRI BB E RV A T2 > BHEE A RE R B AR > BPTE SR
AT 2V TR S - R th g — B - $HRSCERHUATE » PRissH Bt
EFE AR AT R Ry N ) 0 S A T R R BRI A AH & HI B P Bl (4 -
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