8] & AL R R AT R ERIE

RKBL OB BOME BRI
Crp =B B 2T B 5 S8 %, Jbat 100080

BOE: WERRRRSE (FRMZERG R ARESHEBARMG BEREA T — S — AR5
B, ERH IS SR A AT ) (45 BRI T, DRI SR KER R ™ Pk . S0 JLAEMR E, )
B RGO L RN B ARTE T AL AR5 RS ZR AU — AN Ty SR IR s, B Tl RSk
KIS BV 7 TR " R R, ARSI (KR, Wk T2 R 3R 2 1 SCAR T B
A BHRRBAD AR, Pol, 2 ARE S CBEBAR BB, #HCKHHES) T AR TE & BT
R, RHET NLP B N 0 SR8 4 B o IRIo ) 25 SR G I s, R ) B BOAR TR S IR, H547 )
FIX 7 T A 1 R
RBERE: B RG: WAEN: EEHIG FERR ARIET L
hE %S TP391 TERFFRIE: A

Research on Question Answering & Evaluation: A Survey

WU You-zheng ZHAO Jun DUAN Xiang-yu XU Bo
(National Laboratory of Pattern Recognition, Institute of Automation, CAS, Beijing 100080)

Abstract: Question Answering (QA) is the next generation of search engine which is related to natural
language processing, information retrieval and etc. QA aims at providing more powerful information
access tools to help users overcome the problem of information overloading. In the last decade, QA has
become an important subfield of NLP and IR. Its development track, i.e. accelerating research via
systematical and large scale evaluation, and some successful experiences, such as the effectiveness of
partial-parsing techniques based on character surface (Pattern Matching) and the importance of fast NLP
tools, have made it a great and most important impetus to the research of NLP. Moreover, QA has built a
more effective connection between NLP research and NLP application. It will be helpful to review the
history and investigate state of the art of QA.

Key words: Question Answering; Evaluation of QA; Information Retrieval; Information Extraction;

Natural Language Processing
—. 5lF

LI (R TR R RN VZ % B, AT AR LA (s A 28 B 3RAGAE s (M E8 (5 BRI IEE I, X
A AATTHERS . Dl A A S AR R b o SEEISEHL (MORD 75 20 7] Ay B 2 4 S b,
HA 18%M 7 R8s BBETE M R BTH LG B, 68% I H A IR TI R K, 28% K /NIEA]
L, H4x 5% K AR .

MIXLETR A DA, R L F RS R LR (Google. Yahoo. B &%) 7R ARY
REART T CEIE 2 T REWINRAR S, 2 E TR R VEORAAAEA DR, thafF Bk, &
M5 R A5 RIG RS IZAEAG M2 5 T I B R BRI RANGG I S8 58 S M R B A

H T Ve IRAL GHE R GV B, AN L E SR IR R M AR R S R [0 25 R4t

(Question Answering).

FEETH: EK ARFHEIEEIH (60372016, 60272041) , Abntii HARI RS H (4052027) .
et REBL976—), B, 1o+, U4 N FARTE AR HL 5 B R, A 3l A AR
! http://Awww.sowang.com/9238/meiri/7.htm




)% RGOSR R A LB ARE SRR R4 ) (Bildn: AR ERCRR S BORA A B8 ), JIf
MR FR S A B v A 4R R I 5 i B Ir) O MERf . STV RO 58 (Bt “RARI7 s “HOE ) IR B
KRG DI, W% RGN 2R I PR [P SRR 15 (AR S 2R 5 AT MR D3 o AT LA
RGBSR AN HIEA . MERER, e T ARG ER AR .

LI UVERA R, % RS LA AR 5 AL BN SR 3R U ) — A T2 SO % H T
TR I B RGE . KUBEE B IFIESIRE ST AR R R, PR R R, ik
TARFRIZICADHTEA BB A AR, PRI K2 ARIE S ELBOR I 2, #RACK
Mo HER) T A AR F AL BRSO AR, EHE T NLP WFFT S I IS S5 & o IR 2 RGO g o, S 4
) R AR ORISR, A7 B T3 77 1 A g ik g

ATCERFEALIN: . RN A RGERIOTCIVRA 2, P02 FE Fr b =AM i)
BHARVEN- 6, MIEERZEI- 6 TREC, HilRZ1EINE NICIR. 355 B2 1FIE& CLEF LLK
A FNAAE AL DUE & RE VT4 EPCQA; S AN RILHR T W% RGN FEA S5 B =
FHAACRIERT BB, BIRE T B ZR A R () 2 BR . JE TR UL B 1 o) B BRI T B KT
FALPER I BB SR RS TR LA T I B R LA A E R TE S AL PEROR, XA i 44 SRR
AR BENKAF SR 0 HTEOR . Paraphrase £ 1AEEERNZ P U2 W0 SCHYIRR 20T 17 = Fl R
P ) B B R B L2 ) R GEARK K e o

—. BERFZEHRIVIK

[ 1999 4 AR Z 231 (Text Retrieval Conference, fijiFk TREC) 5| A 102 2 48 il 415 (Question
Answering Track, f#iFK QA Track) J&, AMTXE:T BRE SN B REF R E T IRERDGR, 7rirLe
1EH) TREC EL3gh, QA Track J& 532 ek RITEIIR H 2 —.

MEE—/NDESC R 2 R ESTUDENTI[40], £ 7135 4 LUNAR &R i[42], MURAX%%i[22], DARPA
FHFHIHPKB TAL[321F0HL A 1125 EINISTZHZU K TREC QA Track [9, 10, 11, 12, 13], &30 &H AR B 43K
KL R R, TIPS A )31 ) B 52 4535, (Moon Rock, Crisis Management) 34 Ji £ 14~ ) T 45
BI040 P 5 R R A R B L IRE Y o LRI, L e PR DS ) 2 sU R R R i Ask Jeeves',
AnswerBus" FISTART "V 454,

AR, B AR ZF R T AN U E A Wi . 7EAE R TREC QA TrackiFll, & H K%
[26, 27]. PRI ATBILTIHING T RAFIR ST thah, R . MR Tk K22[47] L H K
F[44)55[37, 43, 46, ABIEIUE M ZHARKIB U WAE T 8 KRR . (e, FEBRHFFUALL, A A
B RGN DUE A B BB ARG TR RIS 2R D, i BIEAR A AL 1 B0E 3 ) 2 R 48

AR B SRR Z AN, AR REDOE W% RGN & .

=. BERFH R

M2 RGP BRES RN, WKE AR A RN AR, R\ 2Sebrit, i
& RS AW 3.1 FiRifiE R,

" http://iwww.ask.com

" http:/Awww.answerbus.com/about/index.shtml
V http://ww.ai.mit. edu/projects/infolab

V http://www.nki.net. cn/
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%\

PR R ) 2 AR G T % R 40 BT H PR R AR ) 5 R At

SRR R i E AR G Iﬁﬂaiiﬁl‘lﬂ%%éﬁ I

TS Il TE AL FICA
I % AR 5 I ) 2 2R 48 I I 25 2R 4L

3.1 MERZFBEFR

FEAFIRI R RS, AT T BT AR ) 3 R e Horhr,  BET- RS B0 S SOAR A 5 VR 7 i) 27
RGNS T ST I R S SOATE R h AT 4R %210, 280 T TREC QA Track. 1X3 i) 25 R4 K6 5
FETCVEA T P T BRI 5 %, AR SRt — MR RIGSEVFIT &, 1G5 TA DO A [ 1) B B AR 1
PUIRAIF S o T 0 468 1 1) 25 R 00 A EL IR P A 4R R ) (2 28 AR REAE SUSE IR B R M I B K,
HIARES VT SRR EBARKN S . RSCKINE RGE, WA LARRZ N P S U M & R %, B
MEISCEMEREE . R “WB7 56 moCEE, WREXSCER <R AP RENER. X
Tl 2R 48 A FRAT T 25 ) T A DR e AR o R SR B 22 1 ) 8 R N — TS ST (K 45
P H e A R B I 1B 2. BT LA R G m] DL BB B 0, AR ST KRS 1 S A S TR PR — AN
HRAMER . 5340, SEFE R AR ) RGO P M—2 R WG B 5 P 2 i A
DCTC A i, K T RV ) B ZEIR R 45 P o 1T PR 405 ) 25 2R G0 100 P it L R s — s A0k

M. [e& RGN
BT AR OB 2B R ) R (R 5 20 B ) B — A R 00 LB AN I o e R

AL ? I RGEVFIT 6 AU SR MESS, BRI BRI ARG E RS E I . HAT, xR 2
RGGHAT PRI [ PR 250 TG 2P0 S TREC QA Track ' Hi 2 PEII 4 NICIR Y R 21535 i)

EVPIE £ CLEF Y,
4.1 TREC-¥iEZEFNF&

KT RGP, AEA4EF] TREC QA Track. M 1999 4E TREC-8 3| 2004 4E TREC-13, QA
Track T4 )24 75 T 6 Jii. TREC QA Track BE4F PRI 5 RV I S AR A7 AW AZ 1L, KEAR 534
PAF LK
B Factoid (F4 MR RSN T HSEL ., FRIELSENIRE MALHEAE S . #1i0, Where is Belize located?

AR LE T B R g8 L MG R M ORI 2 9o B, el 2p B0 IR T2 e 2 &5,

B List (E45 R R G0 AL S LA % . 46 TREC2003 2 il AR45 BRI R4 A D T45
EHH RS, . Name 22 cities that have a subway system. TREC2003 3R 2 40 245 U 12 4
PRI AT BEZ 52, 4n: List the names of chewing gums.

Definition T:45 %3k R 440 A M, RGBSR € L. ik, #illn: Whatis Igra?4.

Context AF-55- MK R GEXAH KB R FUSR il (KA PRy, BUXTER i) i (19 [B] Bl OB £ ) j CGi>j) (12

fifto Bt a. PP MMEK YITELE 1993 FIE BINEHKHES? by XBIER LR —K? ¢\

A2 D NAEIXIRIENE 3203 ?

\

http://trec.nist.gov
VI http://research.nii.ac.jp/ntcir/workshop/

VI http://clef.iei.pi.cnr.it/
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B Passage 11:45 /& TREC2003 $&HIMH{T55. MIAMATSARNE, EXNERMEERMIL, FAHER

S A S, RS HASEEN—A54)74(a small chunk of text that contains an answer).

B Other {14 /& TREC2004 A & X If11T:%% . TREC2004 MK 4E 2 fuFh 65 4~ H Fr(Target), &4~ Target

%/ Factoid @, 0~2 4 List [a)BA1— Other I, T, Other fil kIR 0] 25 %8 B 1% f2:

A TP, GRER G TXA Target [4ifiik, HAEIE Factoid. List il B £ [BIF 1 4

TREC QA Track MiFllFeHs A FH4HE7H% (Mean Reciprocal Rank, ik MRR). #E#fiZ
(Accuracy). CWS (Confidence Weighted Score) 2%, 118 AR M10(4.1)~(4.2).

=S @1
MRR = 20 Mol et R 68t He 4 e

AR RAF(E T RGeS P 02 B, BLFEIF IR B R ST, M 25 A
RGO R, A 04
< LI B BRI 4.2)
i-1

CWS =

Z|-

AR(4.1) ~(4.2)F 1 N FoRIMRREH I3 A4
4.2  NICIR-HiEHZ P-4

8 2 9FAE 4 Question Answering Challenge (QAC) M 2002 EJFUAIN, REMELET— )R .
NICIR & X T =ATAT4[23].

[E45 1] AR, RG4S H MR MEFTINE ZSIR: KA MRR 10 4rUE: R0 MLT
SCRARFANE IS0

[MEF 2] MR, RGNS H MBS WMAREMRRAEER DA IANER, REAGHTAE
%, Homgs B SR A RS0k

[E45 3] AT VEI R GRS KSR M AL BERE J) s OQIBHR i) 2 FR 42 0 2 M W e AR KR B,
4Bl TREC H'[¥) Context Task: FRZE A4 H SRR S SCRY

2002 FiI 2003 4 [ 3C e & RS PFIS DLHEA N L 4.1 .

fE%5 1 | 11552 114 3 TR
QAC1 T 1 K 200 200 40 Mainichi Newspaper
2002 | gpekRgefEne | 061 | 0.36 0.17 (1998~1999)
0AC2 PR ) % 200 200 200 Mainichi Newspaper
Yomiuri Newspaper
2004 RGN RE 0.607 | 0321 | #4021 (1998-1999)
VEIFRER MRR, MF, MMF

K41 K H SR PRI B

4.3 CLEF-ZiEFHZRSGIFNTFE

HIST Programme of the European Union%t B)[#]Cross Language Evaluation Forum (CLEF)# 2003
ERALE M ZIE S A RS VEN (Multilingual Question Answering) 35 H, JfitRIME4E2$ /0 —k . CLEF
QA TrackiE X T BB ML EMNAMMES, RAMILAE 4.2,

[BEFES] FEMAREIEMES, WS EHEEMmES.

[BEBEF] AR TR —FE S, (HERES H I RUIUEIHE AR,


http://www.cordis.lu/ist/
http://clef.iei.pi.cnr.it/

CLEF2003 CLEF2004

R R Dutch Italian Spanish Dutch French German lItalian Spanish

1% | WmtERGERE 0.422 0.455

L Dutch, French, German, Dutch, French, German, ltalian,
L= EE . . .
HH Italian, Spanish Spanish, others
L% O - _
BiE RS MR 0.393 (bilingual Italian) 0.35
VEM$E b5 MRR CWS , Accuracy

% 4.2 CLEF QA Track g3 A< i

4.4 EPCQA-DUEMZERZNT-&

HAr, DUEMBHARMHIGEL TR B . EEr BT — AT AAIBUE & REENRREE L
B T7E o AE SR, AT/ CAIE AL —ANDOE )2 R G VFINF & (fRi7FR EPCQA). Hirf, EPCQA
TR . MRRSEFIFT 2 bRUE R ST A 2 2% TREC QA Track. NICIR Fl CLEF R IhZE, A4t wHGE 1)
T RHTIE MM IE .

BB, EPCQA M SIEIERAEZ) 1.86GB, FERAHBMMIT, 44 FEA. Hir, 5%, KF.
FLOS NI 28 S5 U ) R . PRI AR EE, FRATIEX B R EAT T — e RN L

EPCQA MR LRI ME . BSEPEMBE =AW, HOAZAARRENERE (ARES
FHRMEE G AR R B SCR S TR N R, SEIE RN BRSSO T 4250 M SRS K
FFR S = KA NIRRT M A o

N EERVE R PG 1 H & T SRR AR 1R 2 A2 I BE B AT ) 2 RN E i ilhn: AnE T 5t
e B (B In) . PSRRI RS ) . SESRIAIE (2 58 AT SR P I AR TR R e, S54% . JRAT D0 ix et
FRFEAT N LA Bl “afal P EeER? 7 L “LAGE A TR 2 7y U RS R AR m 2 7L “
JeIPEDL 27, 4 B —SRFE TR FRIA A M 4R ], TR T AT T — & B L.

T ET BRG0P B8 i) R A AR T Ak, AN RBAE S P 2SR ) (0 77 e X BRATTREAT T
LG VTR AR EE o B PR AR ) R v R I s AR HEHLY (TERRAEAR) BRIGTESE 5 3 Ju Rl E R
R EAREAE D AL, TR i O R A 2 7, AR U TR R LY (fERE
pAE) PR T A2 7, TRATIA G IXAT SRR S R G SE R P R B

ST AU B R BRAVRIDOE W& RGMREN 7 — AN EE EEMNGRR. Hp, JEER M
)RR R ) TREC FeB€miaAgE . X HLI “BIRE” A4 DB R I B3, M T
AT RETE TP SO RN B G IR I ZE A O 4R ) R 0L N, BT 7@ MBS, i

JLEFE: Who wrote "East is east, west is west and never the twain shall meet"?
HOCHR ) 443 (LTREAR) EMERER?

B . What is the name of CEO of Apricot Computer?

Hhch s BARAF Y CEO WA A %52

EPCQA % A FZE B K48 1) R AR AT S0l Wb 8E, FSR ) RA MRR 4T prifk. 5115842
WA EE A R (R). FEHIVERE (IP) Fl F-Measure (IF) 253720V, X EE—AN Rk 1) 8, PPl
GBI — N EEAAE BRI 2 5 RN R . A R FRX — 1) JU ) 2 RN Wl B D IR R 4y« e
{5 AR T DA S — AN IEMR I 51, RIS T 1045 o 18 HH SR ACE BRI AT H2 5245 B IR 0 K A VT 43
RAPFLE TS REERT DU A WA % (NR). FWivERiR (NP) Rl F-Measure ST MR E ]
ISEC S

EPCQA HEIEA S, YIZRAMAREE IR (4250 MR AT e BATHRIZE T 2Bk T
B RIAT MRS R o) (K MRS, 2 BRI T ] 22D K P S () FE RIS o BRATT ol R4


http://202.96.70.236/answerp/check_answers.asp?questionid=5693&topic=0204
http://202.96.70.236/answerp/check_answers.asp?questionid=5668&topic=0705
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http://202.96.70.236/answerp/check_answers.asp?questionid=5566&topic=0302
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W 4.1 Frosipr Btk JATDBOE % R 5.

) 2 AR G R R I DU AN B B (AN S8 A L5 52 0D
l l l l |

I | | | |
FrBt 1: B 2: BB 3: BB 4:
[EARUNIEY BB FIEER B T EE R B

K 4.1 FRATHIDGE H 2 R G0 A B

I BIERFHEKRE

TR (10 1) 5 R G0 B 1) AR B R R, AR AR RN & IR = R R, Wil 5.1 s o,
2 1) AL BB HR A S0 P (K4 i HEAT AR B s AR A DG (R ) DGR, RGO BRI
%HA (PER, LOC, ORG, TIM, NUM, ...) PARAR IR (W), 18 XRIREE . KRR YL $2 ) b A H
AR A O, ARG R, KR AR FARSC IS B . RIS BT DUE B . T U fY
BEEE Ao 2 A IUBEER U A RS 2R HH ARG BE . BARE L sy rP i I H R 1) 2 228 70—
U SE,  HRHE S SR D5 25 S REATHT 48, JEME S R K e 2 ZE IR [T 45 FH o

S ek S BERBLR
SRICCHEA, ST e A

R, YR,
ST R ...

-

_____________________________

SR

B R AU LR
5.1 HBRGHEIRK
78 =P ERRYAGE) E B K 9 4T

FRAR I B R R R AR, BATHE R B EAR /8 = K28 ETE B R AE BE i ZH A (R +
IED. R T UG AL M 2R (IR + Pattern Matching) FlIJET AR T = A FE K M B4 A (IR + IE + NLP),

6.1 ETFERRMGE MK HERA

1535 25 ZE M HE PP IR BRI AZ L, HE 7 A T 5 8 ) A FERSERR AR B ) A bl DG . bl AN ) 28
S0l ) R BRERDOHE 7 (K TR AN ], AR AT DGR 2 LS, RIS OCHE T (O): MR ] rh B Hh L) ¢
S ROCHEW (ED: A WordNet 5035 Web ™ JE [ OCHE ] BEARZWIRIE (B): JIHW (Q): M
ST HAOCHEE (T 25%%. A(6.1)% HH I OCHER K — ROk i

Score =woxO +wexE +whxB+wqxQ+wtxT +... (6.1)
XGEDHM wo, we, wb, wa, wt SR B REOCHET . FEAE TR 5] R A O
WA, AT AR R OGS (Y LR . W, wo >we, wg >wb >wt. X(5.1)"11 O, E. B,



QT M A S A TR LL0) 25 5 S i RO ) B 070 36 B 27, T[] ) ISF (inverse
Sentence Frequency) #o7i%. JE (i Ky AIfis KUY i) 25 B AP 4 ZR 46 2 LI IR 322 Hui Yang
e B R[]

6.2 FETHEALRKHEZEEA

LUEENSESIEIRSE STtk LINE NI ARE N PN IH)EEANE & 7/[10 il S DI IINEIN S A1k S &2y
R TRCILHE ) B RGN CHEOAR . WA UL, IR IRATRENS AT I (1) 25 S P AT AT REIN) B SR TT
A B, R RGBT R AR AR fif 5

B TRUIERC I T VEAE AT 2 2 B Ee R A 24 P ) B S I BE[7, 8, 35, 14], fEISATHIBL, ARS8 H JL kT
TSR T2, SRS A AT S A R T AT B O S i 3 AT IR UE . i, i) “ RENA
FHAE T R i 25 e e F

1.0 <NAME> (<ANSWER> -)

0.85 <NAME> was born on <ANSWER>,
0.6 <NAME> was born in <ANSWER>
0.59 <NAME> was born <ANSWER>
0.53 <ANSWER> <NAME> was born
0.50 — <NAME> (<ANSWER>

0.36 <NAME> (<ANSWER> -

{EAF—EME, 7Ef5 B, AT EHEE: 2 ) R 3 TR 2 SUAR W 7 i e B B T
TRMRZW ARSI EAR E[28, 29]. FETHAVTHL M 1) & HARMNKE R K S WD HrinsightSoft-M A 7]
Martin Soubbotin% \fiff & I¥) & 5t[28, 29].

6.3 HETARESCHEREEIA

HARFTPIF AR R 8. A2, fF TREC2001. TREC2002 H3kf5 T RAFMIK S, (H2, A%k
W AR SO R U0 S R AR i 1) 2 RGP R, BTN A SRE AL B (Y BOR [15],  wi Wy ik
AEARG BT BB, AR S AR ARIE AR, ST IR ZEATA i X Bk AR ik 3152
IR . ik, KEZEHRGMRIE TR FIATIRZ T, SR F IR A, 8RR, 1)
PRI A e R ek . X7 AR TAEAT4, 7, 18, 30, 31, 36].

. o FACTOID
QUESTION PROCESSING DOCUMENT PROCESSING
= ANSWER PROCESSING
Factoid
Question Ouas:.oi Parse Single Fadtoid Answer Exiraction
4D _ T
& R
L e Answer Justification
Transformation ! e Factoid
%‘-’ . ; %" . Answar
Multiple List ~—— Answer Reranking 1
List Recognition of Passages
Question Expected Answer Type +——H Theorsm Prover
‘wJ.T Multiple Dafinition Axiomatic Knowledge Base
Keyword Extraction | T.Des‘sagas
L
‘Ih ‘|‘ Passage Retrieval ANSWER PROCESSING
Named Entity Answer Type ] Answar Extraction .
Racognition Hierarchy Document Indax ;Irf;we i
(CICERO LITE) {WordNet) Threashold Cutoff ~ +——1x
Definition le UESTION PROCESSING DEFINITION
Question Ouastion Parse ANSWER PROCESSING
Answer Exiraction Dafinition
Pattarn Matching r’ Answar
< = VPattarn Matching {4
Keyword Extraction
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K 6.1 LCC RZJHEME

T ARE S B R ZSE AL R4:% 135 E Language Computer Corporation /A7 Sanda
Harabagiu %5 A& [ R SE[36]. % RS TREC QA Track 2001 ~ 2004 JE 4L = 4E[RVFI B3R358 — 4
Mg, HEABRMSUERSE . LCC RAEM M E L 6.1 Fin. ARG — MR KMR 2 T 24 %
LB AR SIS R IOHELIOUE, IXAE 7.3 W VRN A .

6.4 Z=FRREARK LB ST

AN RS IR + IE. IR + Pattern Matching A1 IR + IE + NLP iX = KRR REARMIE A, LA
HiATI7E % Jii TREC LLIEH 111845

B TAE BAS R A BRI ) B RARRS R, A 9. AR e DUBE T OGS (MR R B R (A T4 AR
RS READ NS, HEIERHIE, AR R, B IGE N AL RRE SR A
R RGBS HINE R, B ICRBIE TR EHER 3 )

FEF AR DURC A ) B BAR B T RS PL ) Cse SC, HHAE R 4 A RIFRITERE, (B4R
ANREM ST AR M A, BARRRA KRG RN, FRELIEE s B R,

FET E AR T AL B I 10 B BT LN (] F1 %5 58 SUARHEAT — @ R FE IR AV AT SUA 0T, AT S A2
B H T H AR S B R AEA R, Br—R B MEAR (A9 Uil BUE . bR S 4, H
M ARE B A BB FERE . BTLL, IXMERIE AR A B, BB R0 BT b VA 2 4h 78

BATANK: ERTFERRBRXESITEA (Flin, BRER) BAMPRE. REBRESLHEERE
REE, FRRBHEEBILERRHERS.

TREC PRIl ZE R UL, RGBEMNERE I BAEARKFLLE LA T3 NLP HRFI TR I 1A 2R . %
6.1 45t T = RN IR R G LU AATIAE % i TREC Factoid 145 T HUR #1447

IR+ IE IR + Pattern Match IR +IE + NLP

RERS RERG[19] | RFEFRL[28,29] | RERZ[M4, 31]
REJ7i% | 2000 - - 1
% m | 2001 - 1 2
TREC 1 | 2002 3 2 1
4k | 2003 2 - 1

* 6.1 R EEARRERGE TREC I 1) gt Lh i
. NAFRIZERFEHBEABSLHEREA

AT PEA A PR E R G A RS S AR, AR A B SRR . iE s AT
SR HTEOR . Paraphrase HiAR. il 4 A R Y AU 405555

7.1 aAEERAER

FXF AL A, v 44 LA B AR AL I 5] 2 10— T A ARG S b B R, X & R T4
TR o i 44 SR U AR TR ) B 3R G0 0 B B A T R BRI SO B
B BEE) TR

) %5 B G0 SRR A SR T R R, AR TR R R BOA B T E R B TR AT
AL FT IR R SR, 2 ) TG A N5y o RGEALR AT (7. 1) R 3 SR

Sne, i = Si +(E +(3—dne)x Dne) (7.1)

A7) T RE A5 S, BUIYIEHE SRR ol SC B4R 2 1] (¥ 2E 25 Dne. Dne /20 BRI TIH To 4
SU9 5 S AR I O B ] 2 ) P BE B BE ,  BIT N 8 3 (A o
LI < ¥ )14

K2 ) 5 AR G R A ST BOA Y iy 44 SEAR IR BOR[4, 14, 19, 31], 2 Sl E - St R )



PR BN R, T4 SRS 5 T BBk W
7.2 FESHTERKEEESITER

FELVE GG 73 W SR AT G0 3 T A 5 AT B 00 AR RL T 25 K R0 AP A A F i o AR )7 HE e el
Zr BB, AT S B AEE B 25T

#2i7: Who killed Lee Harvey Oswald?

WA: Belli's clients have included Jack Ruby, who killed John F. Kennedy assassin Lee Harvey
Oswald and Jim and Tammy Bakker.

xRS % Jack Ruby Il John F. Kennedy, WIHSRHIZEE TR 77, RAERA P8R [H] John F.
Kennedy, [A% John F. Kennedy F1#if)oC# i killed. Lee Harvey Oswald [FIEES T {H2, W51
G R, RERLRAIZ S Jack Ruby. KA Jack Ruby 7ESCAH A killed fIZH i, Lee Harvey
Oswald /2 killed fR2 45 w1l IXA il ) () AJvAS I 58 A A 8L

VL[5, 7, 18, 24, 39, 41, 36]E A FUk CRITE AV sl A7 ) IOAn T B DT AN, (AT
H AHR I EEB B 1r) FOVE R RSO FVE RS BOARAUIE , {3 R e th 25 28 fU ik IR dRE

7.3 2R #H, (Logic Form Transformation) AR

A PR ) R SCAS R VAR RIS R AR = T RGTHIVERE,  AFXRh LT 030 AT B D7 008 2
EEERIZM . B AN T3 A Bl 6 — (Unification) 185, EBHIARATEM AU, Joik
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#2111 Who is the first Russian astronaut to walk in space?

A : The broad-shouldered but paunchy Leonov, who in 1965 became the first man to walk in space,
signed autographs.
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Q: When did Lucelly Garcia, former ambassador of Colombia to Honduras, die?

A: Several gunmen on a highway leading to the Colombian city of Ibague murdered Colombian
Ambassador to Honduras Lucelly Garcia in 1994,

QLF: Lucelly_Garcia(x1) & former(x1) & ambassador(x1) & of(x1, x2) & Colombia(x2) & to(x1, x3) &



Honduras(x3) & die(el, x1) & TIME_STAMP(el)
ALF: gunman(x2’) & murder(el’, x2', x1') & Colombian(x1’) & ambassador(xl’) & to(x1’, x3’) &
Honduras(x3’) & Lucelly_Garcia(x1') & TIME_STAMP(el’)

M WordNet HFgi HR )4 28 % A

Rulel: Colombian(x1) ----> of(x1, x2) & Colombia(x2)

Rule2: murder(el, x2, x1) ----> kill(el, x2, x1) & intentionally(el)
Rule3: kill(e, x1, x2) ---> cause(el, x1, e2) & die(e2, x2)

4% Rulel, Rule2 fl Rule3, i ALF ] LAHfEFEH ALF1.

ALF1: gunman(x2’) & cause (e2’, x2', e3’) & die (e3’, x1') & intentionally (el) & of(x1’, x7’) &
Colombia(x7’) & ambassador(x1l) & to(x1, x3’) & Honduras(x3’) & Lucelly_Garcia(xl’) &
TIME_STAMP(e2’) & TIME_STAMP(e3)

W55 QLF F ALFL, R4 I IFMIZ % n 19947, (E3EAHEM i Fch, RCBEA AR B T
Jew EEAER
7.4 EILEERIR

IRZEHUT, ) SRR SCAR BT A B, HAIENRIEA R . WV TR g ix 2548
Wl EH RS, 7.3 F5R) A WordNet #8 1R1V0 4%, R4 in) SR iR A3 28 501, SEDLHERE . 49 1, WordNet
i kill [ — M. cause to die, IXFEFRATRIAT LAIE Kill 71 die Rk, B kill 43f# 4 cause Al die 54N
ke, i H kil (Al die M, H LF 4. Kille, x4, x2) --> cause(el, x1, e2) & kill(e2, x2).

7.5 Paraphrase #iR

Paraphrase /&8 A R 1R - A3 G i A R B . 7.4 B3R 10 1A] T B8 & — P REBR 1
Paraphrase — iy Paraphrase. I/11I\ 4 Paraphrase 7] LAfi# v BRI 1] R 52 (K 2R AN [F) 45 10] 25 R 40 1 14
TR MR, 2541

When did Colorado become a state?

(1a) Colorado became a state in 1876.

(1b) Colorado was admitted to the Union in 1876.

Who killed Abraham Lincoln?

(2a) John Wilkes Booth killed Abraham Lincoln.

(2b) John Wilkes Booth ended Abraham Lincoln’s life with a bullet.

LR PR PRANEE ] 12 AR A2 DL (1a) (2a) TE Ak R IR 1, 12 RS UAE AR H A i ER (v a5k
PRARSBA) BT DAk A 22 . E 2 0 2 %2 LL(Ab)(2b) B ZH I, )25 2R 40 B4k 3 2 2 2 A0 R HE 1T o
{H 23S Paraphrase £ AR3K#3 41 (1) Paraphrase i)

X became astateinY <——> X was admitted to the Union in'Y

X killedY <—=> X ended Y’s life
)2 ARG BE 2y Mk B R B % . B Paraphrase $iARN T & RE AR T/EA[2, 6, 7, 16,
40]%%.
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