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AnswerSeeker: Question Answering System Based on Web Mining
YIN Hong-7hi, ZHANG Fan, DING Ding, ZHAO Bin
(China University of Mining & Technology (Beijing), Beijng 100083, China)

Abstract: This paper describes the AnswerSeeker question answering engine, a modular and extensible framework
that allows integrating multiple approaches to question answering in one system. It su;;‘)ports the two major
approaches to question answering, knowledge annotation and knowledge mining.”In addition, it proposes
one novel approach to question interpretation which abstracts from the original formulation ofthe question.
Text patterns are used to interpret a question and to.extract answers fiom text snippets. Our system
automatically learns the patterns for answer extraction, using question-answer pairs as training data.
Experimental results reveal the potential of AnswerSeeker.
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#5518, AnswerSeeker ERJfEA T IXRMEA, I
TUCEA FE B TR IR A,

HTFEEER SRR AnswerSeeker DR H
TRMEENMIRENEE RGN TERE, H11E
W AR — T BB A0 Py (5 ) BT ST AR 1 A D
TRIERX A, MR O] IXFEEE S BBAK, thol A5
PG o BT BT BB W2 IELEA AL R EIRR S
RR, EMNERSIZIREINERNAEXNR, B AT
Fo|ZEMRENERES EWAXAM TN A
B, X A BRI E S, IFE QRA
ARG fFE AR RS EHmE, b AEF ARSI R
IR TSN B RS ZE A RIRE , FARE AR
BRSO A BT H AEB s AT E3E W TS
RBBENDIITE D, XEXERENET » B
THERZN . NMERSIZENAEEENLHRNERE
EIEH, FHIESH UL, MERE R R —T bl
REANEEMNTA, 8 mITRELE L
html = xml ST, tkoh, IRZWTTE Web AR 5555
1RIE AP &% FIR 55 1Bk WNEUIB R IR BUE 2 sl
AR, X MM DT P EE R — IR RS
2RI,

LAMP [R1ZRGUVIXE 7 EAZHEAMTE N T
o ZEALBITF T A& question pattern , A5
F question pattern X¥[oJ@t{TILECSr2E, Mo)R
REE—NMEE, ZE—RERIBAN — R
=, KB E answer pattern , IR
ERGEDEIREN, BTMERNE RPERE
=, BZ LAMP Rz iB— Mo F 84— K3
BRER, THXXRBERILENER, Gl

“How many calories are there in a Big
Mac?” (TRECS, question 56)

BRIk 7EiZ ) e B2 T FNEIE “calories” 0 “Big
Mac”, LAMP (95— Mk St 2o U2 AR HE 7, 0]
BB D, BB 22 Mok R, XS AR
B RAVET AR KRR IR Answer Seeker F4:X
FAE— MR AERRA— MR, 2FE— M7
BLZNRBEENLI, JE UL T e A 2K,
NS 7 SR AVEFE,

3 ARGEEH
i _F AR AnswerSeeker 22— MEHRIAELR, &
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NESLANEF AHFAMBIE S, BATHERPER
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3.1 [EIBSHT

Language Translation #&=#Ri&191HH Google
TE2 807 API A0 Yahoo 7E4 #13% AP % A F i A0
LAY AR SERARIRIAR , ek B A FEARNES,
KR G AR SRt L I P TR RS B
K, B, ZASITBIZMES5A A% E,

Question Normalizer AR F— RFIH B
FEFERAFFRER Ao L. —KH
FRIBS T, B—KBTRPEBEMR. FEH—3%
FIASEISTE, BRIFERDAFTFEP ZRNDHE
MIRRHTFSEE, REBEhadfE—NFEEH/N
5, BESHsNEEER, fa ‘who’ s” ZiX R4 “who
is”o ULAh, AFRIASTH—KEERF [ BF 5 &H H
AIEEZIERR, B RS HIERA 28,
Bonad A W EMEFE = AFR LHEALA $h1E
B, £RABAEAAEEE SHEMZREER, £
MR AT HF R PEHBEFNIE, BEKHENIFM L
BRI, R E R AF R P NEN S0 “When
did Shakespeare write Hamlet ?”, —/oJ A%

ZEBNN TR E TR XHNFTE “Shake-
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speare wrote Hamlet in------", BRiZFfFEH I
TEHEHE did”, YRt A=E & %015 ‘when”,
HEMANFESEETER, * 1 GHTHTEEAER
I —RKEASE AN, 1] @i POS (part of spee
- chtagger) HAKIRA AP EZESE, AFk 11
EEH, ARLER THNFEZEENE BT
BENEESNEARIE, MEEMER TR FTERKEsh
WEE, BN BB Soo Bl [BAFFF
g4 “When did Shakespeare write Hamlet ?” |
F 1 A 5 Bl 33 1] ALY S AL A

Auxiliaries in questions

Transformations

Is/are/were/was/ [...]
gerund/pastparticiple

is/are/were/was/
gerund /past participle

can/could/will/ should/s

hall/ may/ may/might/m

can/could/will/ should/shall

/may/ might/ must/ infinitive

ust[...] infinitive

have/has/hadl...] past ha\(e/h as/had past
particip le ‘participle

do [...] infinitive infinitive

does [...] infinitive

the third person singular

present tense

did [...] infinitive simple past

e EEmMmE—XEXA “when do Shake-
e EmM e Xk
4 “Shakespeare wrote Hamlet ", Z—fhEHY
e BTy, £ _fMERISe BT
TEAE Mo

Question Analyzer B4 5 a3t 6] A5, o)
BN EKFEEMEE X £—=2EMRI#E Database
Access Schema HRfy [a] @RS (i MIFRIA )RR E
BRI I E Knowledge Annotation S5k
23 /5E M Knowledge Annotator 4 &, 4
TRIF AL B B2, X T #H Knowledge
Annotation 2% £/ 08t 2% 4 Knowledge
Miner X% %, 82H Knowledge Annotation
REINEENHFEL Knowledge Miner 252
ZH9HS15%Z, FH Knowledge Annotation M
LR EVHAMERSHEREBER, REAAHEER
FENLEMNEBRNFEZEHNERRESEZ. R
BIERBREREAM, REABIEEERRNERRLES
AR, BERIE% Knowledge Miner fy[a) it
TSR A0 EAY interpretation, FiZR %

speare write Hamlet ",

R ER T MEXAERX . question pattern F
answer pattern, question pattern 2 T X9
BT R ANREFEFZ AL o) LAY inter pretation, 1XFf
FAREN T TEXMEEZ EaY. T — (el AR
o A R DU =354y . Property , Target, Context,
A PEIX = 2RHFRA [ BAY interpretation, —Nd)
@ E 2o a property of a target in a specific
context, FFHATE TE—MBIF
“How many calories are there in a Big

Mac?”

XM a] &9 inter pretation 1R -

Property: NUMBER

« Target: “calories”

- Context: “Big Mac”
3.2 THE4ERN

Query Generator #£ k74 Knowledge Miner
AR EERER, FZRZFRENNE—ME@zEd
AR ARENEE, RERXLEE RS search
R, XEEEEITUEN, RITBIL S LRI,
HE— query FFAE—NER, BB REEWITS
7, BN EEDS, HZEERENEERSHNS,
NHBESNERERSHAEIE. EZREP, X
Knowledge Annotation £ & BN H RS, HX
= Query Reformulation Generator -5 Knowle-
dge Miner 45 #9& 18, i Bagof Words Generator
H F B SR o

Bag of Words Generator R A Question
Normalizer /=4 f9% — (I SEA L PIREUEE T,
FH—E BRI fENsMEAE, £H—"
A&,

Reformulation Generator J§R4A 0] F 7 R4
tA—HEWE, B0 ER (Question pattern)
M—EEER (query pattern) DIRIXLEEIEXS R
B9 EL (score) EHENTE T —PMHREXHHH, 0]
BEARH java BEAEARTNENRES, &1
BEEHRBOALEPNTFFHREMN. 1EFHE
—MEXMEORESCHRGF, HIRSHRNEFIEEN
FIAXHFHE@Qroup)s, BIEF ‘<’ BERBRER
Hi LA (group) R R A 4R (group) I 1>
B39,

THEE —EWEMNHRBRSH.
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Question Pattern:
When (s | are | was | were]) (.*)
Question Reformulation:

(2]

3.0

[2][1] 2] < [1]
4.0 5.0
[21[1] in 21 < [1]in
5.0 6.0
[2][1]on [2] < [1] on
5.0 6.0
[2][1] at [2] < [1]at
5.0 6.0

THEEFNIEE “When was Einstein born”
HBIRAS AR TIERY, %8RI Fode E B F
e B, Hrhikatg R R “was”,
TR A PHERZ B “Einstein born”, %32
H R EE IR .

“Einstein born” (score: 3.0)
+ “Einstein born was” (score: 4.0)
+ “Einstein was born” (score: 5.0)
+ “Einstein bornin” (score: 5.0)
+ “Einstein was born in” (score: 6.0)
+ “Einstein born on” (score: 5.0)

- “Einstein was born on” (score: 6.0)
(score: 5.0)

+ “Einstein was born at” (score: 6.0)
Question Interpretation Generator 1% Ques=

+ “Einstein born at”

tion Analyzer 4 piAY question interpretation
HAAERERN B, iZT%i%EEEE’i%‘i’H? 5]
question interpretations gy Target 1 Context
ERETAY, FENET Bag of Words bR A o) 5132
EUAE 8275, I 1L “How many calories are
thereina Big Mac? " 44, 1%/ R FIZARER A AUAY
EIENT:
“calories”Big Mac’calories Big Mac

LB EE L Bag of Words 4 s &89
S, 1B2{XT B Reformulation Generator 4 &
T o
3.3 MRE

BEWMA KIS EERTUEERSIERN R E

10 R%E1% Sy stem Construction

1, BB —EoREWILRIER REIM, 4
IR LR KSR S 10 Global Weather | 321552
MIZEH Internet Movie Database FHEMEARTES
SEHHNETN L EMER S FTXTIXE F EBLM 3
B, RMNEEERERRER TR NEERER
AR HIREEMAIREE,

KM(Knowledge Miner)#1 KAKnowledge Anno
tator J2{EA L FESLIAY , AEE N 0] 8T A £ 1818
T RAFHATHIT, RRIES N ERGERREL T— MR
H(Answer Selection and Extraction)aME,

54 KM BT A A1 216 R REIR 49
AP| 03R40 RN EEEW, AnswerSeeker SCI Y
4 KM, — 1 FI B Google &5 E KR G BN,
A—1F|H Yahoo #ZE5|Z R EELW, Google
Yahoo #A K AR 7 APL #2081 KM &[5
AR TSR A B B E B TSR, X LR [B]AY
BERMNMEAZTRIBHE AP, MEXE SREFA
ERER DA OF, REHERER AHNaFH
REBHEZFRLERH, EREFEHRATHA
BINERITY, NmEY —MFFNES RIIR, A
TBHIEHE KM IREIMERBEZRZ GBS, B
FERIVIE D FOE A — M/ IME 0,

X KM 77EB —ERNARE, B KM IRE RS
MABEKE EREBRHN, XMFEHLE RPHN0T
BOURWESR T, Mo se = & o @E(ER)EE H
FLAE I SR B o B — AR R R IRIE KM B E
HRPIR AR EE R N DR DI, B
BT I MR IRIE T , BRXFLIEFEA B,
AP RIARAEEIA, REDEJLA AT IR
BT o

KA T4 —K % ER 8] BE 1 R 258141
LM IR Sh 3 LR AR SS o SR B IXLEANRIR &
EATEMEEHA, ATUAXLEZZNDEH EHI &
=, FEMB KA REMERT NEREENZRIR[E
LA, TG EREFEMBBAREAIE, FH
B KA IREF 20 S HE R AW IS s
NHENAE, ARE—DHP=HHXT KA 4

TR

3.4 ZEREFFRI
PR — R FND RS AR, TEX KM 1R [EH
SR BRI HRBAEHNE R, 8 MTRHER
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KE—N AR, BIR S EEERFEE AR
BB IRE AT E BB AR & o #E R L &
=, N/ MEIEERMNES.

— A THMERE SR RENE I RELRE
ZMBEENBTIERABEIN M. —MREEEHS
HWiLRE, MRENHETEA.

M= JK=T]+1 (1M

fEEEARF, KIEEERLREETNITE, M
REBERPIEENRBI N WR—MEEEE
HEFERAN, BATHSESHIEM, B
F M, IMRERFEEN, IR—IEETES
3 N, BARBEZANBESEHRELES 2
MEEEAT AL IR,

F—MATHEEREERRENIHERE S WEM
=T SR EE 3.2 *ﬁﬁ_ﬁﬂiﬁi)o FrAEmE
IR T Mo e, RZEEHBH, mx88
R EEBMEEMNERMS 0 BAEX X, £ Query
Score k=R, RIEBERMNESIEM, WINEIE
Lt FAER @WK T A5 $o

BE, BRSIZBRENGEREZXLERSEN
HIABINEHET 5, 7E Hit Position 1d)88sd, Al
BX—RAEZEREN, EMREERMZIESFH
H#omL, BOBFLTEARRER FHMNE,
MRATCERERPENNREER, FATHIE
B ERERDH.

Answer Extraction 2 EZH— IR,
—MEREBERENRE—NEE, mME— B8
NZE—H Target, Context # Property 2B/ 18]
FfEFE(question interpretation)y IXLEEEAIMER
#) answer pattern Jﬂ%%]\@éfﬁ%% iR BUE S
=, (FREEFMEEIE 5.0 THEXZE)

Stopwords Sl 2 R/E— ML IEss, 1Z0LIE e
AT RERIANEHER. IRERBAEHESR
WE TNHER— &MY, ZBERRSWLIRE,

- ZBRRE—MEAIE, BAREEE, B
4 “they” “here” “there” “many” %,

- ZEZERREFEFB SN AE LS
B S| SHAFEAHG RIS, miRDixLe
B S8R I—E 5o

-« BRI AT RSIARFEE,

& -

T e

B, FOBRIAETRERENERERR
SHNEEMEERA AL, ROTTHUEEEDL A
ERNBEAY, FRARINTELERHEEREHR
YN

Io]

4 FIRERE

BB 7SR K BN FEMAANE B0 R A
R, XEIRE T kB RHE—RFERE SHMbs
WL&BR S5, I B REBO T AL R /G R EIREET
BRI ERIREC RE 8 7 BRI B EFMAE.
AMIHMLETR, BNBINESE— N OS5
ERPITEN . MIRERAMBR AR SEAXT T
ERM Y TR, EFHEEA RN
I HF) BIX LR EE A PR EM @, G
APBEsEE—XENEMA, XAHFH A R0 E SR
ARZ, BOBXUBEREBRN, XHEHNRAEE
DB T MR X L K AVE S I s 4R AR 55,
MEBERA—HoBARENREIR, EHNREFL
EZUESE, OB 10 PWEEZIR ) o B2
TREC-9 £ QA track /1 27%#9(0) @40 TREC-2001
SN B47%H a1/,

MIRERE AN 828R BSRERA, Bk
BETH Katz FARNH, FFNAEAE MIT 76
Start[5Ifn Orrlnibase[‘”%éfEEP oStart ARG 2—1NBEA
E=IERAS, Omnibase B ERHr. 475
RIZEE R IR At —i O M R U B o
4.1 ¥iEEE o= (Database Access Schema)

AnswerSeek er FIEIIR IR LA 1 FR EHE B 173 (o) AR
1 Knowledge Annotator A (ILE 3),

AR RN TIZR G M R =R,
BMEXBEWERS: RIBEREIRE SR, XA
o ERAN EH, — Mo BRA 2R —HENREA
AN, WEE—XFENRB, G190 EX 85
TR SEV BN VAR 1 R AR

Question pattern:

(what | how) be the weather (ike)? (in | at) (.%)
(yesterday | today| tomorrow)

Database Query:
(globalweather.org [3]# [4] # weather)
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‘When be (:*) born
'What be the birth duta of (%)

(biographry.com] 1 # birthdate)

Annotator

‘Web Resources
W3 il e B s

fEZBIF F, AnswerSeek er X186 o) RS ET R
SRR A —1> object - property - value #[]
HBIRESE, TEZEWT, BT SHERNDR
JE(gobalweather.org), [BIRRXS 5 ([3]# [4])FN /o) RRAT
FKER RE M (weather); ZE 1R B AT RAVEE
ERERANA A ESENRENER, T1EaF
FENSHTEID, RGP T EHAHN
BHie), SHEERPHSEBINESS, BIELES
B, BEATNSEE — 1 BRIAE, ERFH,
MESH[4AZ, BAME “today” &4 BIAEITHE
2544,

HEERHPRTE ZSHEBH [4]), FANEL
EEEMAY RE— T #5 EEMNREEER 2L
NERHNEM, fIEET B#sRANSHEEINSRE
AN SRS

AnswerSeek er 7 [sEAMATHES, BLIE A 2
i5]f 5 Database Access: Schema A fy|o) @4 = T
AT, $BIATICAC A9 8] B = I 4 BAR R VBRI B 1),
BHIEEETRZSEBKRRERA Knowledge
Annotator #EREHIT,

BMFBEAET—MEHER SN T L — KA,
4 NG W 2 I 25 AR S5 1R 5 Web GUI 5 XML
APl R[E, FEREHNEZERENMN LB AERE,
BMBEAE— MR E WA AZ— html
parser, 3T ENTE &2 RA W ISR S H R
B2, AL, — KA BFEDERM: SRR
f Web GUI 85388 #1 html parser, KA #1175

12 R%EE1% Sy stem Construction

RETHMAHE, RIEZM 5 H) Web GUI 3 XMLAPI
AR http request, F 3 html parser iR B
html SCRFITREAT. IRIEZE,

4.2 MRTE

HEARD RN B0 LR 217 [0 RN
WA THIR EE 6B 0.

22 AnswerSeeker B9 Knowledge Annotation
PHELEZMAENERESHRAEEAT=1
B. ORI FFRE, QAEG N RIEXTS
HIEES RN, QAT NHIRERR KA,

MR TRAE S 2IR5 B R EES 5L )
BRIEAIX B[ R T 3K, R BIGE R £ X Le ) A AN
IR IR RIS M Hh 43 AT 0] > P S WL B = B RIRLR
BINFANTIRE B AL B — X FREMEITE
LREA, XERBAAEESH TH global
weather.org #0 ditu.google.com F- W uG R4,

— B e BAAIRREFEE, BN ZEREN
FIEAXE TG0 EIXS N /Y o) B = FAE & AL
BESIEIEC. RATNEIMNATERIAR— o)A o 88
ERARMNZRESR, BYTE—XEEATE BN
RKEFASERPNECERARF), — MBI 20
f, BIANFATEEREH RSN EBRREARNRE
®Fh. what is the weather like in somewhere #1
how is the weather in somewhere , FriX7ZEZH
B, BMNEAES KRR TS NEH SR
=X, SR B i B )R R 2 ) B AT R (obj ect) FB 4R
(9 RE, BENFRADEXLERGHIREH, BB
¥ B8 50 10 813 1 SRk 19 B 122K [8) B [e B AR =X
To BHEBER G, FNMREIZERI HRIRIEF]
) FER PR (object) WNMNASE %k o)
BB, BRIZFANRE T IA T e @E . What be
GDP of(.*), 820 &z a1 iy ARE 2 world
factbook.org, [aJ#ATH R XS5 (object)Xf K FI4H =S
& 1, FMABNERTR, MZEREN NS EECHR
(worldfactbook.org[1] # GDP),

HIEELHEAEZUG, BNEAETE—
AR A& VB KA, #E AnswerSeeker &% /1,
FATA 28 MEERORIFET 7 MEIRE,
FRAEFMNRGEHE 71 KA, THZ 1 KA #7341
+:

Biography.com ZW b L[ JRMHX FEZ AY
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MEEBH, AERPMERERFER, YEEFXTFX
LEMR 6] BAT, Answer Seeker FIEFXHIZN u5HY
KA £ 5h754 A http request FE3Z M55 4 H AR 515
5k ; Biography.com W ZIfR51EKE, BEE 0~
ZRPM ISR EIZ% Answer Seeker , FINE
G F A KA P4EER html parser (8] Bt 70477
MARBHEHR R,

5 HwRAFITTE

BAERZ I AT ER TARESE P R0 &E
RTAMNE RN RAAR AL AR AER : o)
BARAAMEREN, B1E B TRER-, FERTML
7 B PR BUETA B 2, ) o) BUE RN Y B IETF
TR, RAERBRIA-BEXN B o> &=t
5.1 [AARR

BRIk RE TN — MBIRN. F
fa] — 5] BB L% AL R =264 Property ,
Target # Context, —/NoJ#UBE &18[6 — P E iR
WHRAR—HFEESS THE—FEME, B Aquestion
asks for a property of a target in a specific
context, BIANFEZE 3.1 PHEEILHIGF, HE—
Ma@ “How many calories are there in a Big
Mac? ", 1Za)@ o] AR SRR A A T =N8R40

+ Property: NUMBER

- Target: “calories”

- Context: “Big Mac”

X=ER o FE AN T — 87 F#ERE (Question
interpretation),

AnswerSeeker #1i& 70 MNE4(Property), 40
— N A BT IE(DATE), —NEER A A RIS
FZ(NAME), —~ B S5 2FR(LONGFORM)Z, &1
BMA 1-20 N8 B RBENXARXEL, FEZEM
R BN R X e ) AR e XA T INZ B 2
AE—FRSHF . @R R ENRIA XRIRAE,
HIENFRIAXAER E, FATIINT Bk FRZBIRN
RARE <T>HARKTBIRNRERHRE<C>,
H—P R FE B R B BIRNRIRE<T>,
0—N PMNEERE<C> , B MREET AT R KR
HESE KRG RAEE, Fla0<T_ABBR> 7~
Bir R E SR8, 1 GDP, 4 2REM
NAME 8RS

Preperty: NAME

Question Patorn:

(whoiuhatuiich) be T

(whojwhatiabich) be <T> Gajeffonies)

(whsiuhatubich) be % <P

Cnmmoi(oviutiubich) be (e ju Y2(mmelierm) (forigive 1o jo)iwho be considar to be) <3
Guameituliatfuleich) bo (e o JiGumasiiac) (Gexigive io )i wie be consiler to be) <> (injolioniie) <
Grammal(winfubick) be (the | Y2 (nmmeliarm) (Vorigive fo] abjwhe be comidar bo be) <C> <P
Grow ) ba <T> (ool a8 jasows)

(bow fuin) be <> <C>(aull fczow s jenme)

Gow jwhat) ba <% <D (anll Jrow s juems)

<> o (ol know s jaasme) (how jwhet)

<> (ajolieniio) <> b (oull Fenow o8 jaoms) (how jmbal)

C'8<T> Do (sall fenow as Jramee) (how [wad)

4 ¢BMZ NAME by % 8 ¢

Answer Seeker @134 0] B AT o) BUAR =
ULAC Sk H 2 o) A i B (inter pretation), o) @8 7
LECRT, R P A<T>F<C>IRESHIE N FTRIA I H
FNKRE, MASKRNRESHE BN IENRIE
XA RERE, a0 <T_ABBR> £ # ([A-Z0-9]
[A-Z0-9]+) K& MR —[a] R FNZ Q) AL AL,
MLZBBERANEAEMZHEZ0ANEME
(Property), [oJUAE=H A <T>F1<C>Ma B HIREL
HHFFFF BgE Z 0 BRI R (object)f1 H 5=
(context), F 1L EBFIFHRMEATESS FTHIX
B FEA LA “how many <T> be (there)(in |on
lat) <C>", XNEEM NUMBER,

HT B (property) I8 BN RIR G E B,
RABEA OB LB RANT sy, B
= AER, WARS OB =B Z MR (inter-
pretation)/7=, a0 THEIX B “What is the
name of the wife of Bill Clinton” T HE AR
F(interpretation).

-« Property: WIFE, Target: "Bill Clinton"
+ Property:NAME, Target: "wife of Bill Clin-
ton"

FrlA, BIMEF TR BRE M WIFE, Z[o] B 3824
F—REMEM NAME [EF#EE, BR2XXWEK T H—
e, WNRE )T U 2B R BAIRE,
BADEER—D BREFRNAGTRERAE NAME F
WIFE BB, Xk |y e @, Answer
Seeker 2% WIFE B, FAZENELE NAME &
MEEH. FEAK, FEENEENRNREGE, B
2 WIFE #181R £21E%0 SPOUSE Z[E) M, %A
AnswerSeeker B N=EERIXLIEN R, THIEF

Sysem Construction A& &% 13
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PRETRE B8, I F R (inter pretation) &2 H,
Bl— Target F1ftE Context FH# > F&/NFAB
MR (interpretation), £48 “Bill Clinton” 954
ZEit “wife of Bill Clinton” PRZ,

o) 28 1 B (inter pretation) =4 32 45 & 18] 4 AR
R Question Interpretation Generator F#&ik,
2 TR [0 S AR T (question interpretation) FY
Target 1 #F Context %#, J i1 L Bag of
Words SR (o] @ R B < 31340 5 7 0 &8
(query)o, FANMBLA “How many calories aretherein
a Big Mac?” 4, 1Z[o)@ EZARIR 4 IV BN T -

“calories”Big Mac’calories Big Mac

Z &A% Google F1 Yahoo #&R3|EAKE
BN H N,

5.2 ERREBF® -

MBS T SEFEMEAIEEI, K55

SEENIILE BEEERR BTN E B
Xf % (Target) F1 75 = (Context) (9L 4% F B& 42 BUAS
WER, ERREANERES E—HREIR PR
EABRBM, SIMEREXLEE— B IRNRIRE
<T>HBEMARE<P>, MEARZIMEEIRE<C>,
s, BNEREABERT—NEBEEE, BTG
BiZEXRREENTERE,

AnswerSeeker FHIRE<T>HF<C> BIERS|E
BREIMXE A BRREIINERN RS E=2NRE
#, AERBHRENERFBARREME ERRAMT
B, AERRALE R, BEXAPHNEMEARE<P>S
WIENFRAXFRA (F) RE MRRE—ZZR=ERAE
XA, AR BERS5ZERZRAENE
MFREE < P> AN R T SR =R IR BN 3K . ERMB)
T, BRSIZREMNXEAE “One Big Mac
contains 560 calories and 32 grams of fat” #i%%
#224 “One <C> contains 560 <T> and 32 grams
of fat”, £%#= “contains <P> <T>" TUHET
MEHE RIS B AR BUR M 560, I0RIZE
NFFEMRHAARESZRNEEST, BILZFH

SHWHEFNEEERAINFBEEERENEST,
H B BENEREANEEEEAVIES BURE XA
FNEREER, URWRBHNEBEMHER £1E8 &L
ERHIE THERAERENESH T, BAZBEEESR
D EEHIEIN, WNESTHENEREANEFE.

14 RZER1% Sy stem Construction

XFRLE = T — MR RIRIEE RS R, FER
BRIENERHARRTE, HEARESH .
5.3 EXF>]

&1, BEERAFMEMERNBINIR TEFT
BEH, S8J5 AnswerSeeker @I o) - &2 WHE
PNGEHIEENFEIBTREX . (1)MERSIZERDH
SRR BERRERNEREREL; QXEEREXHTT
iy, BEEEXMNSIXEANSEELEE,

IR EAR s B TR AT TRECIBI AN
700 2 [e)RORE B MEAER o B oL, @
I HEIX L ja) B BAR RS2 W R AR X <T>
M<C>BHRER| = NEHRTERNES, REE
cNE— BT NE, RENES EXE, i
B ARERE, IEZEAEHEARE, XER
BER, FAERBMTNE, F1UEBSEHR0
BALX L ) FRA LEC Y, 325, FAME BENRIA
L AR R A FE (120 who (assassinate [Kill
Imurder |shoot) --- ), iboh, FATEF BEAIAAN
ANFIRFNIEFhiE 8240 WordNet), @it E X a5
—H Y R EIR . BRRMERE AT D NEMER
R AWK, BGlan—P D “whatis " [8]#H,
TENTT A — M ARIBEHE X (DEFENITION) , X &
PR [a]— 75 I B F(NAME) o 75 7 XX 2K [a) A —
A E R (interpretation) «, R <T>#REAN
N R KA SRKRHE R ROFE N 7 RBHRL
FRAMEROHRY FfTA8E(E b A — R ENIR AR
PR ORE, MEEREEAENENFARARRK
%, BN <T_ABBR> NALT S IR, THRE
B R 4E ([A-Z0-9][A-Z0-9]+) X & , #& Answer
Seeker HE 4 FixREA (UK 2), X UFPITFR LR
FIMFIARE <T>H<C>HEER, BIA<T_NE>FKR
BAR RN B EK, <T_ABBR>FH/REMRNR
VIRHEERR. &a, BNTBROBI NEBES
AEF BB LR B BEL S,

k2 MFEEA
Object type Meaning Capturing group
<ABBR> abbreviation ([A-Z0-9][A-20-91+)
<NOABBR > noabbreviation (*[M-Z0-9].%?)
<NE> named entity ((Zan? the)1A-Z]\w*)
<NONE> no named entity (F?2[M-Z]. 5[ M-Z] \W¥)

Z 2= AIZEL, AnswerSeeker R %o DIFI
o) R - B R A GEOR RIS R=EZ A A BAE
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FAsk B TREC 9 £ 70 01 o) - B = 1B A I 4R 50
W8, HAH T AE A E A e -2 = XNEA ISR EE.
B, FNBAERENRIBER XI5 o)t T
fEF(interpretation), FiENEEMEMBEMNE#A,
1128 B8— o) & F9#% B (inter pretation) €/ 2 — &
BEMRNR. EENRMOIRERMTA, Fla0/6)#E-
2% "How many calories are there in a Big
Mac” “560” 3R FITC2E2( “calories” “BigMac”
“560” ), JTLATH “calories” 2B A B FRAS
%, "BigMac” RRIFEPMNERNER, i1 “560" N
R ER,

AnswerSeek er F| FiiX L5020 X & 18 Google #I
Yahoo #F5|%, MNERSIZIR 014 R F KB,
FB. BERMMFFH, SWFHHELE “calories”

“BigMac” “560", fEiZ&AH A [0 ANE R,
ARNBBHRAEE BN R EE BIHEN
R4FTERo AnswerSeek er S SURY H B R A0 B AR
R BEENEMEMHE(RBHNER)D A AIRE<T> .
<C>F<P>KRE, G FE “One Big Mac
contains 560 calories and 31 grams of fat” #%%
T4 “One <C> contains <P> <T> and 31
grams of fat”, TLEEFAIHL T IAFI A~ @ - E SR
KRR EREEAT .

« \B<T>\B (.*?)\B<P>\B\s*(\W|\w+)

« A\W[\w+)\s*\B<P>\B (.*?)\B<T>\B

EREA DR ENFRARXAIRAE, FIE NEFRIAH
AOEAL I T AR <T>FN<P>, — M EEEABE
— BRI RIRE <T>FBMHEIRE <P>, FEXF MR
X2 BTN BEERZNFR,; W, TR <P>ETH
ﬁﬁﬁﬁxéﬁ@/ﬁ—ﬁiﬁﬁ—/ﬁﬁ%ﬁ’ﬂ??4}; WM RAR
B<T>HAIRBE<P>HIRTE, BATEIRE<P>HEE L
ME— M — MFRAT, MRIFE<T>FERE
<P>MEH, BAERZE<P>KFTHENIE — NI
—MERNFF . ERHANNEFHR, MBS
TAENRIAABHHNEEEKEA N “contains <P>
<T>", EAFRE<T>HEARE<P>HEE, ATIAFA]
AR <P>HIRTHIRE 7 —1 518 “contains”, 3k
Mz FAAIRE <P>RE— A — MFHRNF T E
K% AnswerSeeker 7EF|HEREXRIUEH SR
BY, SRR <P> AIENIFRIAXAIA () RE, R
TEIRE<P>WIRTAE S /EEEB —MERS!, FAMEEL

FRBUBHINE R, A AXFMAAREBHNERE,
TN A BRI HER, BERH TXMHER
EXAKERT, SHRZBEEBHRTR. TR
MERN I ABERBAT RN EREAE R
To ATHEBE—MNERENX, BN ET LEN
FIEE, B®E, MEIEMNEIELRBRENS
ZRN . AREFAIFI A OpenNLP 2 AtAYar 34 SLRIR
AR RIRPIX L JRIA 2 AR Y a5 2 LA (Named
Entity), FAERAR# SRR A ZoRE X Loap 4 52
Ko #E, BIBERRAFTNEUSH BLERE
RUAEKEE, XM EREEEN. OUWRE—NEMR
AR IRRANE T, BN IR B R EIARE <P>H
AIE SR ERE— MRS GRS ST, &
HRMNTAEHE—BNERERX, Q9 URIER
XA EMHET DR, &/&, bR
BRNATSEBEER TR, BRI . OBkE
NEMRNRIMEMZ BXRMNEALIRE ; QHIAE
o) AR H KRR TUREE . £ FERIE 118
(a3 A A F -

BIEEREL. <T>wasbornin1879 in <P>
and

— M EH R <T>
[?<]*(<NEdate>)? [?<]*

<P_NElocation>

REhE RE B 189Z 8N Bk By &St
th, # A X A4 5 <NEdate> (£ %, B4
<Property> 4 # & % %, # F <Property_
NElocation>ft#, BF born {£3F& 7 BIRW 2B
M2 EIHE R, Frll born ATUREE, mEM<T>HN
<P>Z [BIMEAFIDEER T LM, LAh, TEIZBIFH,
<T>H<P>= Gk 7 o] IAE R [8) 2B Ay ap & SLARSh,
e BB H M ZIET o

BMAER—RUNEREIRERN, kT
B B B BIRRR AT SX %59 5 AR
Z<T>H<C>KRE 25, FNTHEZRH OpenNLP 17
BSOS A B 9T & SRR, X ey 2 SUAR BT
NNRERZE R, FH B RNA—FEEREEE o
SR FS. R EPEMa ZLEEL (FA—KICK
RIF TR, BTFERRBERE R, £EATEER
BT, BB AR AR N AYar 2 LA B pAR K
B, FRXFGI X RRE K, WRXEAFBEEE

[?<]*born

k
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— X =R ICED , FA1F) XTI X R BB M &Kk
B A B SLRE A E , FEF B ap 2 SRR R Z A
FAREAMANIC K PHEIN N far & LK, Zar % LK
MEBWER, FI THMSAE FB “John Smith
was bornin 1986 in California”, 17/ E —#&
B REX T ERT, Xz BT I8, AR
J&54 “<T> was born <NEdate> <NElocation>",
HmEZLAETF S 8 TARFEX R KBS —5%
BRRIF, B FRTET BEFICK. BMNED, &
EEAXEFEM EEGFRNEREXTE, B
XA 2 LR A 4 NElocation, FFI A3
SLAARZEEY NElocation 78 85 — 450k P B3 K FOan
FIAA California, &G Zar & LEMNAGEIL B
FlF%,

EREATh, FAXFERZINFH®E, FHA]
TAFERERNERER, A‘nswe‘rséeker EIFIX L
SRR, EEBLERAEKSI R TENER
R, EZM I ER TREC9 1A 700 /Nd]
B-BRIEATHEEIRR, 855 A RER e
)RR ATRERE, SRFEF R I LL o) AV AR R A A B 1RI3E
LR RSE, AEHNBHAZREAMNERSIZER
ISR B IR BB AT R, W TFE—1MERERA
a, BTN E ALK E R R A RN EHRERN
#7H correct_a FfAIRMNEZRLE incorrect_a, 31 B
SFENEN, BINE RS ICFERSIZEROA
XS HERE snippets_po X = MEATITE TE A
ERBEANES.

correct _a
Confidence a = =

correct _a+incorred _a = )

correct ba
Support _a = ——— 3)
Snippets _p

BNNE R XA N ER S RERMET
%o MR—IMEZEMEISE Confidence_a XFIIBR
&, BLARMVAAZEREANTE, BHEEE, W
BN EEEAHIIFEK Support_a KT IRER,
BATAAXHNEREL KRR, WFEER, o,
EREANEBEEELAH T — N ERUWES5.2TE

ZIRI),

6 I
FAMEA TREC1101E 200 Maj#ifE Answer

16 RZER1% Sy stem Construction

Seeker F 477 SLEG X 1~ [0) @, Answer Seek er
BEI—NMEE 5 MEEMNSIEK, £5NMEERP, RE
B REHN, BLARIMMANEE T FHRER,
THEZ* 3 247 AnswerSeeker FMRR4E R, T80
AREREZRABIREBAGRZERAHNRA, RiE
RN IUES, MRXFHMFEERMENE, ZR%R
REEEAR, BTERERER, ASOGHEE #HREER
RIBXHAR

% 3 Performance of AnswerSeeker on TREC1 1

questions
Questions | # Correct | Precision | Recall

Knowledge, | '68 67 0.93 0.34
annotation

Pattern 104 86 0.83 0.50
learning

Backup 27 18 0.67 0.13
All 200 171 0.85 0.97

7ERT, Questions FIFRTAAEN /AL IR A
R E , #Correct FIFRTAER 7 7R BE IE# [0 &5
BRI EE , Precision ZI&RMMERBUAFIE N RGH
IEEE, Recall ZIFRAAAR F7 A EN RGNS 0] LAY
BEZXK, Backup 77757 Recall ZIMERIK, HEAE
FIRFIZTFTERRIZNRBIERRE, FHARK LR
F I E N REIR BB A 324597 W RANIE

SMl; éi%iﬁé‘ﬁﬂ BAR R AR ENEEN
ERRBLTy BABMNAZTEFRERT 71
WIS (e MRIR, AT R AR R B, RE
EMAREGHE, RNEBHESNIEEES
AR, EREIN T EREERZNERERH
A EMEHERs, ENANBESELNRRS, X
BERMNHMNNEEZEXEZMN 700 Mo B 35 2
K, RAER ZEMHHEMN 700 NMa) P A THH
BEH, URBINNGZENEDBKE, BAFEIH
EIRGE RAVET R o) @ B X H= AN IEI.
BEZ A K AnswerSeeker R4 BIZk B3RS
BERE, BNWRETRSHBABE R, AL,
TR—REPERZMEAZRERERES/EH
ENS BEENNELE,

7 R

EARAXRBENNRT — M ETEENEZEAEE
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[B)& A% AnswerSeeker, T 2—MEHRWEAEL,
AR —R G RAS S S R
Ko W, EER—MEETEBUME, LA,
MR, SERFFMEMSAOANEE, BT
R 5 ) B LA R 7S R — B K R
MBI R ERE T A EFOERR B4,
A AEE N EE LI — SR B BEME
L RAEIERH TN T, MRLE XSS
RIME B Rk Lo bR,

NENRANREHEEESEHN, BB
—MESHBRE, BATLUEAEE—MAERANE
ZRE, RNMREGLC TR ERNIES, B
ZRIZIESEEA B, b, RINME AN ZBE
SR B HMIB SRR, FhH )R RT
B RGBS LR IHIER T35 Bk 3185
B, FEMESEXNRDEEAENE, BETFOH
SR BB RA AT SRR RN SRR R ENET
BT, HARSHETRBER, RIRELHE
HiBE T & AR S AR OB AR R A SOARERE,
ZERART UL E MBS T,

o EEAIAE, TEZRGT, HIMEMT A
AEFA MIRSEAEIRSE, 5B TAER3(%E
B Bl AR M SR B PSR AR, BB E
O S 45 R 55 2 S U IR T S B R, 7
MRERE, RN THEISINF %,
AnswerSeeker J#i3/a - SR I4EE ¥ LR
B, AEFIRXE 2 S R BUEHE 2o

SCISUFRR, ETEHECW AnswerSeeker F g0 &
24, MRS TRBNEEEHE, BN HIETR

B BEER, :

22 3K

Y
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to\ heterogencous data for question answering. Proc. of
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