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Survey on Web-based Question Answering

LI Zhou-jun LI Shui-hua
(School of Computer Science and Engineering, Beihang University, Beijing 100191, China)

Abstract Microsoft Xiaoice triggers a new round of boom on question answering research. As a new kind of informa-
tion retrieval technology, question answering offers friendly interaction for users by using natural languages. Web-based
question answering extracts answers in natural languages for users’ questions from search results provided by search
engines. Web-based question answering has both advantages of search engine and question answering. Firstly, back-
ground and history of web-based question answering were summarized. Then, the research progress of the three key
technologtes of web-based question answering(question analysis, information retrieval and answer extraction) were in-
troduced in detail. Based on the above introduction, the problems to be solved of web-based question answering were an-
alyzed. Finally, the future research trend of web-based question answering was discussed.
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BT HERIE, BRI BRENBRERMTE
M, AMSE — S faA S ERERNPMT R, i TEER
KERESFEH ARSI ERERMRAM I, TREFER K
B it ], Bz s LR R TE WQA RE R RBIRFN.
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B3 a0 4g L (Definition) . B FE & (Why) . %2 R (Re-
lation) | H.#5 % (Comparison)*%) | 75 5 8 (How-to) 45 &) &5 ,
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W5, MR E G X P BT 42 (] R A7 A0 i1 B A
AR A, P EA N TR ERER L X 44 B
BTN T XERE . SRIE , 51 B 43 AT L BRI & X [ B 1 2
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#1 EEFLEAEESREER

2% (Coase) /p % (Fine)
ABBR abbreviation, expansion
DESC definition, description, manner, reason
animal, body, color, creation, currency, disease, event, food,
ENTY instrument, language, letter, other, plant, product, religion,
sport, substance, symbol, technique, term, vehicle, word
HUM description, group, individual
LOC city, country, mountain, other, state
NUM code, count, date, distance, money, order, other, percent,
period, speed, temperature, size, weight
#2 BRI RER
* 2% (Coase) /) % (Fine)
A4 (HUMD A, BEIM, AR, AWFE, ARt
BB AR, ER, 4, 7%, #b, bk, K%, &
% (LA .
HALOO o ksl b S A
<8
#% (NUM) %H»&?yﬁﬁ.Eé}kt,ﬁﬁgyiiwmﬁ»?—ﬁﬁﬁ
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B} 18 (TIME) £,0,8 w8, o1 56 B, 8 502, By E
% 4 (ORD) B YR AT EETXF, AR K
ATE,ZH. 85, ThF %, 24ty
H# i£ (DES) BE.EGFEFH, B BREE
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HFE— KRB A — L3k 0 B R, Bk 2
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B E DU RT AR - A B B R “ o (Who) " 9 B8 8 T A 26 1)
B, A5 B A At B (When) ™ B [5] £5 J8 T Bt [R] 2K (0] £, f
BB AT (Where)” () [7] 3L Jg F Hu S KB B, ML 5t
FIE— B R a AN, fan L1 % AU 3 A9 FiE X
# R, (SemanticPattern, SP) { A B 43 2 g, HiE YR E—
FER R B ML, XF T 5] 88 “What book did Rachel Carson
write in 1962?27, W] F1& X #8 &, “( Target: Entity\ Product)
{Type: What) [Physical_Object\ Product] did [ Physical_Ob-
ject\Human] [ Event\ Action]?”#fTUCH ., & T A REAGERY,
X AR ER AT LU R RSN B AR M BN AREZMER.

BARH RS TT LA 2R SRR, (B ERAE R
Bt , BN A — &N ERS 5 ] UL FL sl 2. AT, WQA &
GofEB— G LA T M 1Y, R m B L (Sup-
port Vector Machine, SVM) /£ — R LBV I e B i85, BT
ZHT WQA R4 B M & 4 kM g AFEH
SNoWSU ( Sparse Network of Winnow) 43 2 #8 . i& 5 15
#4052931 (Language Modeling, LM) 8%, 1& 35 #4122 B £ 141 (Re-
current Neural Network, RNN) Xt [A] B #E47 4325, 8RS TR
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1914 4 PR AR R HID SRR R SR R A
SR T % 7 T — S SRR AT B
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BR T RIRR Bt S S R) , (R AR B A T LAE 4 RS0 R
Ao ABH TR SIS H N EEAR 47 b 47 £ [3) B A4 35 S, 1Bt 7T
REFEXMRIEHAITET S, LI WQA RSB REE
RIS AR T B

— RS R A AR B R B A A SR R AR B TT LA
EHMARES , H AR 47 515 A9 18] P 1T LUK I B “ When was
the paper clip invented?” 8 & 4 “The paper clip was inven-
ted”,

AL WQA RGEAH — i o B 4 7 R AR AL a1 B R
HEE, L CHALL % A™ i 5e52 LT — AN 6 2 /9
BAEEE, R E A AR R R A& IR ES R,
3.2 ERBRRER

FRRRELE WQA REMBERIIEZRIMH R, FH
AL jE WQA RGBS REZHBBEAX . 58K
RERH FEIRERABUFRTE RS BIR AN B RE R,
TR RIS T A Bgl % . 5B RESR T LR HE
RIVERMAR L BED GEEHE RERED , . rT L EBF A
J& B R IR REE R,

WQA RGLEE A S8t — BRI BT H Bl % 1 i 5 0f
PTE, BRI A A B SR SR B R PR
BEKEGEL, BRSIEFEAVERERER AL E
TRBY AL, FrLAM BT B & T TR 44 M T o R 4R
E NI A B, X HRE B RESE ST f#
RGBT, AT A KIRET WQA REMMESHEE.
AEN M BETEE S AT T, S — R T
BHRENNERZRBBEER VR, FEENRNTED
FEGEE ST TR, WRE S £ R B RIBUEH T
AT A

R TIBER [0 B R 50 B A UF Y, X AT R T
M BB WE A EBEEE . AW WQA B4 RIAT
R R G BRI SR , [] B 15 B T — L0 78 B 19 SC A A
UEE R BT R T BT T .
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BERMPUEHE WQA REHBE fiAIMESR . RIS
R B 53 T 25 R A B R A R 45 RS R BUE
Hexi & R HATRIB R B EARYE . (AT M T 45 RS
IRl B | (el B R S A B, XA {E B R IR I b3l
BRI P RFEEE, MR RSIRERNE B RERG K

RER , REFRMBERIBRBEERNFIEFERE., &
FH B SGE X EIRE B RSEE AR, A E R R B AR
BEHPTRENBRELTR., BRMBUEIGE X aERA £
BEXR REERMBAEEERET. ATERFTARI A
B R 52, S5 S BT I SR RATTHER L A
MRRRELTSE.

3.3.1 MRBEBEERK

AL R REE RIS - E R HEEH
HIRG/DERAEERNTEE ., HBURES R, s 8 f R
BEROBERERE  WAERD ., MR ERERRE,NE
L RIS E RHEF T RB R B IR EEERAKL,
MR RES IR AT B R R, YRESERENQEHME
BEREL, R EAMMBEERFFEERATEE B HEE
EER,

MR B iR A RO R AR E, FEQRE W
TILR BRI I8k,

DF T 4wiak 8 304 il 4 i) i8] 34, 3 18] 1 P 1 B A 48 1)
AR E SR . R B 50 T BE (AR R e 2 SR LR
ETHBEEERWIEEEM. EL2NRAERFERES B
THEU AR H R ] SRR AR R . XM= A M
FEEWK, AT FBUREE RHFHME RN, BT
RIEERERLAED  ERBAR K, 3T 5 5 7R M X 357 #4030
BB

2) F) i 42 LR iR 51l (Named Entity Recognition, NER)
TR, WP B R Ay 44 924K (Named Entity, NE) {24
Rk R, XUHFEAPTLHAET NER 59 SMEE %
A A NER T BBl R E R, KGR H — 258 28
FLI G B HE P X BRI 58 . X 7 Bk B LR BUR 52 (W R 4%
A A LR BRI,

DR T T4 58 3 A ARG SCA B 2 A B 3 2K
RS R R RE AR, AR T XA T
FE 4, 3 B AE VT BC o F2 P B FEAR , J0 k8 I B A A4 .
3.3.2 BRMEEHA

FEERETFE WQA RENRE -SSR HLEEH
B IE X — 2 BRAE B M B R THET R h B %
. RREIREERMBOHEC S /N T RIEZRENE
B ERAFERBRREREESRFEAT. HF@
WERN, FEXNBREERFTHEEHE, HBRRE RN T
TR, RERGREERVERSITRA, AR
HHOF BB R HREER,

HEFERESBEAERHTRBEEEREEN T, F
FEAAFEMT JLA R

1)K H B 823 A #E B (Vector Space Model, VSM) 8%
WERS R LUE, F LA HEITHEF . RIEHS AN
T VM Jrk, R FIHTE TR L4 (Latent Semantic Analy-
sis, LSAYI I Se gl T I (A B R G A0/ REHR

2)ARYE TR LG5 B Wi 5 5 2 R 5 [RLE A UL B B, 3F LAt
HATHERF . YAO % AR E TIEEM B IE R KA R
FBOT L& SUN % A48 1 i 50 B 7 [ A0 28 SR B O
B R T B REERHET .
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ERE,F BT Web MRIZ RGELR 5

3 IRHE RN VCAFAE (D BEARAE  GE T TR 25 2 PR FFIE 1T
SAHIF™ , KHODADI % AUV 42 By 2 F A B sy
[ R R T 815 B 5 (Genetic Algorithm, GA)U K
fRok & R B AL R RS, AT LB T MRk B R 245
IELREHEY .

4 WOQA mHilm R EE 58

BT WQA LBEE RN RSERT LR H, HiH
WQA RS ERRER ERME 3 5 EERE T4
BRMPEE . BIREILER, BRASERAFBEAT K
BHREEMRAZRE, F3T WQAHXERMNER. |
MBERE, WQA (IR RKHR I = A, H EEEIELTIL
B .

RS RARYE: RATA WA 43HKEE.SVM &
HE MERESRBEE 2R S RH N RE,ERX
Lo KB BRMRE R RADY . MK A R E
ALy, T A AT B T RAE R R a1, — H B A 5 5
KE R,

DEXAFHEMRTFTERY. BEH WQA R IR
IR AAMIE N, BRIETERRE, A—AIETEE
REMARMRI TR, BREFSGANGEH, T RIEERE
M RARAL , BB S (618 WQA RGuME LI R BUE R7

3 E B 8 X (Question-Answer Pairs) ¥ DI FRER .
WQA RGEM—NEENREMBFLBAE. B, HK
B R E8 SC R ) B X BOE CRe 1R R TR B A R SR B S B R
2.

OFFABEEFTIER R IRE . HEN WQA REXE
BEHEMESHERNEE. ERSICERHMNE FER
WQA REHITERMMAEEMKE. MIUFBRWREEES
MIESEHRBHN WQA REXREUFHESMEST XA
Bk B2 KM E S MR,

S5EMEEAE . BRTH WQA F 4u7E b1 & 45 & T i ]
RR R A 25 AL Y (6] RE B A5 AT B RSR » B 181 28 58 R 43388 )
RERIRE ) A e — A 3R,

O MIEE RMENEENAR: BEIH WQA R4 —MtHk
AL S b A FE A B K B SCRY R, (H 2R F E X B (Defini-
tion) \JRH & (Why) , 3¢ & #! (Relation) . H 3 & (Compari-
son) , 7 % (How-to) 2], WQA R4 A REL i &/
6] %,

5 WQAMERER

BIE4rHT WQA MBS I0IR, B4 WQA HEilE 9 =&, 4
SOAK WQA TBEA LT LA F E AL TIHRA BB .

D S5HMEE RGN E . §—FEE RFEHA L4
RS . WQA RGESHMNE RSB S HAKESTLERT
BRR., BRIEHRM T —SHBEARNERE HEEKRFE LR,
AR 4% KBQA,CQA 1 WQA 3 i RIBA A KR
PIBARGEM AR . —MEEABARBRRRE—ME
S64%, Hin KBQA>>CQA>WQA, fR Ik I H KBQA #1 CQA
[E 26 553 2 48 1 B 150 B, 24 KBQA #1 CQA 2 30RY, I By WQA

£ 1 P Y 1B) A

DB BERWEE SR - IEN WQA REREHE
Rl AR RN B R ER WQA FIAR T B
R4 BE RN REA FREBR—Z K ER R,
L5 BMEE AR R LM ie WQA &y [a BERT, 8] LI% &
FIAZ RS ER A,

3) B R B B () 28 % B8 . A TARTE WQA REEAT
TR EXARE—MFHAERFT R, TR ARIRE B 3t
R—E RS, B N CQA RIAE B3 IE 5 B — 4t
EE WQA ZGEH B RERBIEX . KA EE 3 5iE
SEHEHE BhE MR B2 ) B A R B IR 5 1R
EERHF AR,

DRT WQA RGE4bIEH 7= M RR B RE T - B L B (6] B
Z5h, WQA R G030 N7 BEAL RN (81 2 — L T S I J% 4 ) 8, 451
i FRER B (Why) | & X (Definition) , % £ &I (Relation) . Ht
B AU (Comparison) . i £ 8 (How-to) Z (Al B, %f T & X K4 [q]
A AEETR . EEEN. B2 RERERMEBUEE R
HEE X, 3T HERIRE, g dum 5 R, BN m e
777 ERFYSERFIL BT ARE?, MFEG M6
AR A AT R, SR E B RS ERE R
MBI R GER BN EER N FENRERA.
MFHFEREE, WEEFHEREREFHN—RIALR, &
ZHRMFEH S TAIZAE S B

5)BHE T 68 S SUSAE S i — PR . BB F R S AN
B EE A RIRE WQA N FAMHE. EA TR
MERIBESHEARK AR, WQA BIXTIKEE 1 bR &4k
LENEOR,

O HEFNM GEEERETANH—S4E4 - HEEE
R 5EEEBBEARGBR, SAFSL T LR F 7 (i1
RS =FHEFNESED, BEMXFERAMNIMHE. AL
BHHPEEENFMHZRTR. WQA ARG Hhukit—F 5iE
EhEMME T REEMMAE.

DEHPLEN ABEARRKRATEER—KI T M,
WQA REFTLMERDILBANE RN —FB RS, AFHEY
LA A FERA I B AR Rl AR

BRE EA-FRENEESRE, WQA NERS|%E
BREFEERERPHMBAFRFEHESR., FHilt, WQA Rt
HWHRERFEMERSIEHRA. WQA T ISR, d
LS HMEERE—RBRERM. ST WQA #ITHRAMR
REUS{R R M EREMH - KB,

AXEART WQARZEMERTE, HHANMHAT WQA
RY B ARV H R, HHIF T HER B FEERMR
L, &EX WQA WERRBEBHT TRE.
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