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Abstract Natural language understanding (NLU) in the last decade has made considerable progress in the line of do-
main-independent research. Such research is very important, but the gap between research results and real-world appli-
cations is large,and the strong realistic demand is in contradiction with the current processing capacity of the NLU com-
munity, which makes the development of domain-specific NLU technologies very necessary. We firstly compared open
domain and domain specific question answering(QA) system, Then some typical natural language understanding tech-
nologies used in restricted domain question answering system were detailedly analyzed. The evaluation standard of the
natural language understanding technology for domain-specific question answering system was introduced. At last,main
problems and the future development of domain specific QA system were summarized.
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A L IRE COEEXHZ A F RIS R B 3 .
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#h&  [A]RE % A (paraphrasing) | 8] BEAM 45 R WL 15K, 377
F R AR AT A M BUR B3 R B850 T s
BYiE 2R, SCER(52]7E2 > non-ternimal 7Y 50 U A b A
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FEX AT, T s iR 1% .

BT ERIEXXERIZN BHREHR THEEFT
XF1% X 2 (semantic class) B2 3 FIHB, 3 X R T8 X
SCH:H terminal BN RTE BN AR BB AT,

B RS S BN IR R A — e T e et F TR TS0
BoAf Rt (BT T TARSCRAR  3OHA T8 2 B ME AR UE S Bl R
BREERG. EANCESES AANEBRET (DER
XAEGBEREAMEN (ER A HSREA FRELAR
MEHME) X —F AN QA RGHE B RIET AR TR
TERKHE, EREESE SO NERBTRA,
EEAPBATRNMUE” ISR ER B,

ST AR B ARIEE R IERL TS A T S SUOUE KB
KRBT BRIERBITIRE P LIS — R E LM AT, XA
HREBEFBHNABEFERBTER, X h a7 5 B~
A BSR AT REAT DA U AL s SUREZR . B S B A — 4R 58
BRI 5 28 B Bkt B 118 SCHEZRAH & A B) FIiE X
fEZRRRDY,
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5.3 ETHR¥IMEFEMA L

BOHRIKBN G 2 T HLAS 2 I 7 BRI NLU RS TT LUK B
HA B EE RSB R R ok, T3k TR
BFL A B H BR

XHER[31-3214 HMMs fl n TLIBEBRIAE S &% Z1E B
RIBT . ASRME AR BRI IG . B 6 — AR
TGS F S FoR1E S T 5 & AT LR IR R I 0 iE A5
CHBR[33]RF A P28 B B ST LR R 1 T —Fp A B, 72
XA, E YRR — ST ARG TFRENA
HegeiiR, U3 T HMMs 76 NLU f i {E R, 23
AR AS 22 18] B0 B M S0 0T LU 4 AR SR B O AR R, H PR
PR LI — RS AR S — DR

Meng H MV 4R i 7 — f 3 F B 5 M 4 (Belief Net-
works) FJIE & BT % . RIEAREIE AR BAERL SR AR
TEETE &R M5 B AW B AR EIE U E, A E—1
15 B B4R B 5 SRR S5 15 B2 B AR It 3
R, B 5 B AR UL TR BN O 07 P AT B0 ZR. Wei-Lin
Wu ol BB EMA SR WS, R T BT 5
Q) W T P AU O RS BRAR T . RO IR R R
P E AR T 25, B YNGR R 4 258 Mg F PR
B A {8 X, B R A LA F 18 X R R . Minker W %5
AFIRE T —F T — RS RB R BRI IS AT i,
ETFAREERISG— RS /REHER S5 Kb a7 R
S HMEEITF i AR MRS S FERRAT R A TR, BT
AR H IR 25 P 9 s B B SURE R

XA RGN RS e R AT R M AR L (B HE AR
FAOL2E2E ST IR A DL 43 25 8%  VSM B RIRG 5 43 25 28, 7=
HERRE—NERBRESE, F R A AT
LEH , QST BT 3K 2T B X AR L B R AT ST ) T A B
WHAEH. XEFE AT RIEDEE (call routing) F R
FHEFRRATRBZEXGIEAY, B0 XBREBETE
R IGREEE , iR 2 Sebr i H b @ H RS R KM
VIGREE, BB R R R F MRN8, BRE X RS
A LATE 0 Ab 28 a3 B oh A A S B R R R (I
ATIS 4505 A, 7Y LA P 3 T 48 8 e 18 R b ) S 1 B
PR 4 FR) SR BB 43 OSSR B () R, (B F B RS 1) | L S
IR B SCHE A N BIR R UL, FERR B R 12 ) BRSOk
LR BIRIE, FEIB T BT RALRRF I BN S0, JF
BEFIN A BIME S SR T8 408 U5 .
5.4 BEFHMMESRITHESHEE

Pieracccini®™ 4MF T #11 NLU £ 45 A [() B B AT 8% it s
H— BRI : DTE RS, 8 % RA R MEEET AT
Wk, AR ERITTH L EMATINGEIEFF R X BT HE— 1
WEMRTF TR0 D ERER B BT — BT 65, 8%
SR BRI, 183 A TR XL HIR UL R SR
FEHE B 15) R0 2 AR L BT X RO AR B S 1, S B A 322 S ThRE T LU
+ AR BB E RAAITERE.

A TR AT AT LA B Xt T — 40858 7 P R 154 , BA 0 s i
FHEF AN B 383 T4 B 5 289 NLU #0AR RE
REIAELFR, FE, BT 3CEN 6 NLU 5k ge e80T

HMERREMER TETHRITH T ENBEEEEAARES
RN, HIG, 7R LbRA A R B R IR AR
KRIFTEE . WIKBTFBEA Yeyi Wang % AP 4R T T —Fb
BETHER 51 LA ME A M DIEER RS RARE L
X SVM 1 Naive Bayes %4 258513 P &AW ER, F
R 84 25 0 B e B 5 AR R i SC R ) P IR AT A
B R AR RER AT R AR FRIEXRR. MRS
G54 T BT R SR L RGE OOCTA B IR A: B Aea5 i i
#PE. Schapire & AU Ao B AR BI A GE AR RL, LLIRFME
KRS 2B B A SR BB R B B B T IR
S AT I SR BB A /0 B ) A, LR R T 2 A 0 SRR
N FEUN SRS, E i B 2 AdaBoost 1 B2k BRI (Loss func-
tion) » ZE I SR ERE 0938 R B LA B ST 6 TR A o o B 8 V) B
8% . Rayner fl Hockey" W32 i T —Fh: TH 5RO
BHR AR, ZRFRE VGRS A AL RIS
7 A5, B UL B T R0 B 7 s s R SR s e
B REEERE SN L, ERPNSGRIERZN, RK
DAL F AU 018 5 AR oo 2 MU SR BRI B AR R
Zut, RGEHTE B AR IR S O EME S M TS,
TR RGN AE, SCER (4248 g SUS B R 1Y
CFGs Bi-& B SUS 2610 N-Gram B F if , B & J5 U ARl 1L
#2755 CFG #9538 F A B N-Gram BRI 4TS A . 588
L) N-Gram IS B L, 816 J5 15 5 AT IR K%
AN RS DR, SCHkL46-47 158 o4 S AR (4
BB R E LWE RS 5 &RV RIS & #1711 IR
F T ARASRIB N RIE R A B B0 1a) 58,

6 T RE T R E F 5T

A 1 IR A 0888 1 1) 25 2R 9 A 110 55 FF 0 BB P ) 2 R 4
VEIAE HE, BEA AR ISR 43, thA HoAR sk 2 AL . FHRCUE A 5] 225
FRGEH T BT A B Y ) R 2 AU A /D, LR BB R AR S
R B FRAVSE , FEVEIN B AT 435008 A ) B [ R 28 280 1 o R 7Y
VR8s, BB, o i 16 2857 7R 9 o A T 00 ) R B 2 A
FiE M 2 17 W & TREC QA Track. Hi& M Z £ 0 &
NICIR F1£1EF [HAPEN CLEF 45, H AR FHMERTEr £
AL FE 14 HE /F 18) %L (mean reciprocal rank, MRR) | #E 5 %
(accuracy) \CWS(confidence weighted score)%:, H.

_ & 1
MRR= & e e 7 R G T R Rl ()

AT RAAE T 7 G KO HE 2 SR 0 4
B UHEF R A B AR RAAE R R
LR 8 0 47,

cws—L S HLi MRS EREENBEY ()

Hor, N Rl g P 3R R B A4
ERIEIRRERERRBEE—BRE WA R£505H H
BB S B AT TR , X S48 AR T I SUR R AT AT 80 B A
TR HRA L FREEFERBITTRKFTRDERS
BRI TF PRAE U (] B R LT & » B XS P A 2
EAHTIER , B T AR E D EA QB RATIN RGBS
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ERT, 45« 1 FRE FURIRE R A B RIEF AR kg 7

52, AR e I R BR P OIS A VI v et R HEATIEA W
AREHE,

X} T FR 2 U Y B8 R0 B4 I LA EE a9
BEHFATIRAY  EE A NLU B3 B34 DL R B R IR A IF4H,
PR NLU J sk it RN F R R MR,
St FEFHE LA QA AL E - NLU B9FM AR
FE 30vk G xR R R ) T B R 0 B B (Intent
identification Accuracy,IAccu) . IE 7 FR# 45 R 1) F ¥ HE P 3
B (IMRR) \iF X AR 5] HEH B (Slot identification Accuracy,
SAccw) U K & XA R 5] & [8] 2 (Slot identification Recall,
SRecal) %, Hi, A FREER-MEIRBZRNESHMRE, 2
Xt 315 F 1E47 A (speech action) FLEARMESRE , Xt T B S
MEAPRFR, FETINRERERN. Mg UEER
NLU #EH a) Fsh il B B el . @ LT,

_ s BEEER TR
TAceu= a1 A &
IMRR=
1.8 1
N SRR AL A A R TR E

4)

_ # ERIRRA A
SACCU= Zaul g R A B )

TR A
SRecall = g o B 7 By 20 L B B A T L ©
BRI AT -

4 B R L E I
Coverage - i 7 TBAR1F 54 £ [ B
(€D

Moo, 45 2R BF A IE SRR A A, 43 F3on IEBRZEAR ELAE
R R B R4,

Anne 2% DU R T 78 G508 () 26 R 1) 48 1 LA FH P ok b
O FETAE 55 W R SE SUEIR] B R G0 TE I O B2 A R BT R P 89
TS PREE , GLF5 R G L MR R PR A G W %) B R
TR CEReE  ERR MR . S BUIR E M A TP
C e -DEAcREF & VNN DN DAkt Re 21 RN
Benamara® 2 1 4T3 18] % R R AT B A RE R RN
BB S A AT SR A T I, SR AT R TR A S S0
AARFERT AN, X EA BRES AR RGRI,
S FAGTR] S8 M PR L3S B 34k B2 R I BT HE T AR
(justification) & R FTFEMETEAL AR S IRAS R B R4, &
FERN TS,

SBWIE BRI LUE L 7R T 1 R RE U 9 18]
BRHENRERGEMNERFE)MERIES, NIZEEUT
— A D SRS RS RE—, FEERRAEN L
FREMEAR , LU S R A B AR R R, 8 M IRE I RE
T QA B £ B T BT, 40 ATIS %, BB Be 3 T FR
EFHHDUE M EEARAMHR BITEDFE-TLTF.2
INEBEMIFIE &, 2) B AU BEI BR 2 il QA &
NLU 1R, B —F %8 M E M S QA B NLU FARAE
3,3 S B 3R BG4  R A HEIS R T s, DI
TEH 5 PR E U QA FIE B BB BRI A sk T B TT R

HERIERGE T, U EEREEANBAERER. O
RIBEAR E B — R — B A5 57, SO (44 1R I T —Fp 2
Y TEE QA RLEZ L HE M SR M ER A EHA, B
#—B R TR L R SURR R FRE TR QA REF )
e/, PRSI AT MER SRR EMR T SHEE.

& £ X i

[1] WOODS W A. Conceptual indexing; A better way to organize
knowledge: Technical Report SMLI TR-97-61[ R]. Sun Micr-
osystems, Inc. , 1997,

[2] GREEN J,BERT F,et al Baseball;an automatic question-
answerer[ C] // Proceedings Western Computing Conference,
1961. ACM, 1961:219-224,

[3] FERRUCCI D,BROWN E,CHU-CARROLL J,et al. Building
Watson: An overview of the Deep QA project[ ] ]. Al Magazine,
2010,31(3):59-79.

[4] FRASER N, DALSGAARD P. Spoken Dialogue System: A Eu-
ropean Perspective[ C] // Proc. Int’ 1 Symp. Spoken Dialogue.
1996.25-36.

(5] FEUK gt BRIEFTAEIM]. b BE RS H AL, 2008

[61 WILENSKY R,CHIN D N,LURIA M,et al. The Berkeley
Unix Consultant project[ J]. Computational Linguistics,1994,14
(4).:35-84,

[7] CARPENTER B,CHU-CARROLL J. Natural language call rou-
ting: A robust, self-organized approach[[C] // Proc. Int. Conf.
Spoken Language Proc. . 1998 2059-2062.

[8] BRILL E, LIN ] J, BANKO M, et al. Data-Intensive Question
Answering[ C]// TREC. 2001:90.

[97 MOLLA D, VICEDO ] L. Question answering in restricted do-
mains: An overview [ J]. Computational Linguistics, 2007,
33(1):41-61,

[10] MOLDOVAN D,RUS V. Logic Form Transformation of Word-
Net and its Applicability to Question Answering[ C] // Procee-
dings of 37th Meeting of Association of Computational Linguis-
tics (ACL’2001). 2001,

{11] ADROUTSOPOULOS I,RITCHIE G D, THANISCH P. Natu-
ral Language Interfaces to Databases; An IntroductionJ]. Jour-
nal of Natural Language Engineering,1995,1(1):29-81.

[12] UNOLD O, DABROWSKI G. Use of learning classifier system
for inferring natural language grammar[ M3 // Learning Classi-
fier Systems. Springer Berlin Heidelberg, 2007 :17-24,

(137 KOZAREVA Z,HOVY E. Tailoring the automated construction
of large-scale taxonomies using the Web [ J]. Language Re-
sources and Evaluation, 2013,47(3) :853-890.

[14] ZETTLEMOYER L S,COLLINS M. Learning to map sentences
to logical form: Structured classification with probabilistic cate-
gorial grammars[ C] // Proceedings of the 21st Conference on
Uncertainty in Al 2005;658-666.

[157 ANDRENUCCI A,SNEIDERS E. Automated Question Ans-
wering: Review of the Main Approaches[ C]//ICITA (1). 2005:
514-519,

[16] BINOT J L,et al. Natural language interfaces:a new philosophy
[J]. Sun Expert Magazine, 1991.



8 it B AR 2017 4¢
[17] OTT N. Aspects of the Automatic Generation of SQL state- [33] WONG Y W,MOONEY R J. Learning for semantic parsing

(18]

(19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

f30]

(31]

[32]

ments in a Natural Language Query Interface{ J]. Information
Systems,1992,17(2);:147-159.

MOLLA D,et al. NLP for Answer Extraction in Technical Do-
mains[ C]J // Proe. of EACL 2003. Morgan Kaufmann, USA,
2003.

WANG Y Y.DENG L,ACERO A. Semantic Frame-Based Spo-
ken Language Understanding [J]. Spoken Language Under-
standing; Systems for Extracting Semantic Information from
Speech,2011,48(3):41-91.

FENG Z W. Complex Features in Description of Chinese Lan-
guage[ J . Journal of Chinese Information Processing, 1990,
4(3):20-29. (in Chinese)

BES. DUEA TR E ZFAEL ] 305 B, 1990,
4(3):20-29.

BURTON R R. Semantic Grammar: An Engineering Technique
for Constructing Natural Language Understanding Systems[ ] .
ACM Sigart Bulletin, 1976(61) . 26.

WALTZ D L. An english language question answering system
for a large relational database[]]. Communications of the ACM,
1978,21(7):526-539.

HENDRIX G,SACERDOTI E,SAGALOWICZ D, et al. Develo-
ping a natural language interface to complex data[J]. ACM
Transactions on Database System,1978,3(2):105-147.
THOMPSON F B, THOMPSON B H. Practial natural language
processing : the REL system prototype[J]. Advances in Compu-
ters,1975,13:109-168.

TEMPLETON M, BURGER J. Problems in Natural language in-
terface to DBMS with examples from EUFID[ C] // Proceedings
of the 1st Conference on Applied Natural Language Processing.
Santa Monica, California, 1983 3-16.

WANG Y Y, ACERO A. Rapid development of spoken language
understanding grammars [ J ]. Speech Communication, 2006,
48(3).:390-416.

SENEFF S. TINA.A Natural Language System for Spoken
Language Applications [ ] ]. Computational Linguistics, 1992,
18(1):61-86.

FRANCEZ N, WINTNER S. Unification Grammars[ M]. New
York:Cambridge University Press,2012.

WARD W,ISSAR S. Recent improvements in the CMU spoken
language understanding system[C]//Proc. ARPA Human Lan-
guage Technology. 1996:213-216,

SHAPIRO S C. Generalized augmented transition network gram-
mars for generation from semantic networks[]]. Computational
Linguistics, 1982,8(1) ;12-25.

PIERACCINI R, LUBENSKY D, Spoken language communica-
tion with machines: the long and winding road from research to
business[ C] / International Conference on Industrial, Enginee-
ring and Other Applications of Applied Intelligent Systems.
Springer Berlin Heidelberg, 2005 ;6-15.

PSAROLOGOU A. A Stochastic Petri Net based NLLU Scheme
for Technical Documents Understanding[ D]. Wright State Uni-
versity, 2016.

£34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

with statistical machine translation [ C] // Proceedings of the
main conference on Human Language Technology Conference of
the North American Chapter of the Association of Computatio-
nal Linguistics. Association for Computational Linguistics,
2006 :439-446.

HE Y, YOUNG S. Semantic processing using the hidden vector
state model[J]. Computer Speeech and Language, 2005,19(1)
85-106,

MENG H M, WAI C,PIERACCINI R. The use of belief net-
works for mixed-initiative dialog modeling[ J]. IEEE Transac-
tions on Speech and Audio Processing,2003,11(6),757-773.
WUWL,LUR Z,DUAN J Y, et al. Spoken language under-
standing using weakly supervised learning[ J]. Computer Speech &
Language, 2010,24(2) ;358-382.

MINKER W, WAIBEL A,MARIANI J. Stochastically-based se-
mantic analysis [ J ]. Springer International, 1999,13(2).
177-194.

PIERACCINI R. Spoken language understanding, the research/
industry chasm(C]/HLT/NAACL Workshop on Spoken Lan-
guage Understanding for Conversational Systems. Boston, 2004,
WANG Y Y,ACERO A. SGStudio; rapid semantic grammar de-
velopment for spoken language understanding [ CJ / INTER-
SPEECH. 2005.1869-1872.

SCHAPIRE R E,ROCHERY M,RAHIM M, et al. Boosting with
prior knowledge for call classification[ J]. IEEE Transactions on
Speech and Audio Processing,2005,13(2);174-181,

RAYNER M, HOCKEY B A. Transparent combination of rule-
based and data-driven approaches in a speech understanding ar-
chitecture[ C] // Proceedings of the Tenth Conference on Euro-
pean Chapter of the Association for Computational Linguistics.
Budapest, Hungary,2003:12-17,

WANG Y,MAHAJAN M,HUANG X. A unified context-free
grammar and n-gram model for spoken language processing[ CJ//
International Conference of Acoustics, Speech, and Signal Pro-
cessing. Istanbul, Turkey,2000;1639-1642,

WANG D S, A domain-specific question answering system based
on ontology and question templates[ C]//2010 11th ACIS Inter-
national Conference on Software Engineering Artificial Intel-
ligence Networking and Parallel/Distributed Computing (SNPD).
1EEE, 2010.151-156.

WANG D S,WANG S,WANG W M, et al, Interactive question
answering based on Ontology and semantic Grammar[J]. Jour-
nal of Chinese Information Processing,2016,32(2):142-152. (in
Chinese)

FHRA.EA, ETR, % FFAEMESCOER BT CHE KR
00 hICERAEIR,2016,32(2) : 142-152

DUTA N. Natural Language Understanding and Prediction:
from Formal Grammars to Large Scale Machine Learning[ ] ].
Fundamenta Informaticae,2014,131(3):425-440.

WANG Y Y. Strategies for statistical spoken language under-
standing with small amount of data-an empirical study[C]//IN-
TERSPEECH-2010. 2010.:2498-2501.

(F#F 41 30



CARCR ]

B K.S BT MPSoC HAT B RIE R FRIE I B AT AT 41

AW, TR, £ KA, . T E FH MPSoC # £ kN IR T
EHFAEF L] BB BT &5 BB 2, 2010, 22
(10):1671-1678.

[12] LI D,HOU Y B,HUANG Z Q, et al. A Fuzzy Dynamic Schedu-
ling Algorithm for Multiple Characteristics of MPSoC System
[J]. Journal of Computer-Aided Design & Computer Graphics,
2011,23(8):1447-1454. (in Chinese)
o3k, 5 SO, FREER . . T MPSoC £ 4t 2 4S 1 B8 3h 748
WERE %] HEVLE BB 5 B # %R, 2011, 23(8):
1447-1454.

[13] KARIM M,AMARQUCH M Y. An FPGA-based MPScC for
real-time ECG analysis[ C] // Proceedings of 2015 Third World
Conference on Complex Systems (WCCS). Los Alamitos: IEEE
Computer Society Press,2015:1-4.

[14] ZHANG C,MA Y, LUK W. HW/SW Partitioning Algorithm
Targeting MPSOC with Dynamic Partial Reconfigurable Fabric
[C] // Proceedings of 2015 14th International Conference on

Computer-Aided Design and Computer Graphics (CAD/Graphics).
Los Alamitos: IEEE Computer Society Press,2015:240-241.

[15] WICAKSANA A, TANG CM,NG M S, A scalable and configu-
rable Multiprocessor System-on-Chip (MPSoC) virtual platform
for hardware and software co-design and co-verification{ C] /
Proceeding of 2015 3rd International Conference on New Media
(CONMEDIA). Los Alamitos; IEEE Computer Society Press,
2015.1-7.

[16] Love R. Linux Wit 5L E 3 O M. BRFF, B4, %
1%, JURC AU Tk H A4, 2011,

(171 15 . 5%, WA M LINUX WM BRFAE, KEFE, 3%
EAR, % J0R A E T R4, 2007,

[18] AAS . Understanding the Linux 2, 6. 8. 1 CPU scheduler[OL].
http://core. ac. uk/display/24603273.

[19] SAKAMURA K. p ITRON4. 0 Specification: Ver. 4. 00. 00[R].
TRON Association, 2002.

(LRF ST

[477 WANG Y Y,LEE J,MAHAJAN M, et al. Combining statistical
and knowledge-based spoken language understanding in condi-
tional models[ C] // Proceedings of the Annual Meeting of the
Association for Computational Linguistics, Association for Com-
putational Linguistics, 2006 ;: 882-889.

[487] KI.ASINAS I, POTAMIANOS A,IOSIF E, et al. Web data har-
vesting for speech understanding grammar induction[C] // IN-
TERSPEECH. 2013.2733-2737.

[49] GEMMEKA ] F, VAN DE LOO J,DE PAUW G,et al. A Self-
Learning Assistive Vocal Interface Based on Vocabulary Lear-
ning and Grammar Induction[ C]// Interspeech. 2012:831-834.

[50] VAN DE LOO J,DE PAUW G,GEMMEKE ] F,et al. Towards
shallow grammar induction for an adaptive assistive vocal inter-
face:a concept tagging approach[ C] // Natural Language Pro-
cessing for Improving Textual Accessibility (NLP4ITA) Work-
shop Programme, 201227,

[51] PALOGIANNIDI E, KLASINAS I, POTAMIANOS A, et al.
Spoken dialogue grammar induction from crowdsourced data[ C]//
2014 IEEE International Conference on Acoustics, Speech and
Signal Processing (ICASSP). IEEE, 2014.3211-3215.

[52] GEORGILADAKIS S,UNGER C,IOSIF E,et al Fusion of
knowledge-based and data-driven approaches to grammar induc-
tion[ C] // Interspeech. 2014 . 288-292.

[53] CHORIANOPOULOU A, ATHANASOPOULOU G, IOSIF E,
et al. tucSage: Grammar Rule Induction for Spoken Dialogue
Systems via Probabilistic Candidate Selection [ C] // SemEval
2014, 2014 .668.

[54] GASPERS J,CIMIANO P,WREDE B Semantic parsing of spee-
ch using grammars learned with weak supervision[ C] // Confe-
rence of the North American Chapter of the Association for

Computational Linguistics; Human Language Technologies

(NAACL-HLT). 2015.

[55] PARGELLIS A,FOSLER-LUSSIER E,LRR C H,et al. Auto-
induced semantic classes [ J]. Speech Communication, 2004,
43(3).:183-203,

[56] PANGOS A,IOSIF E,POTAMIANOS A, et al. Combining sta-
tistical similarity measures for automatic induction of semantic
classes[ C]// IEEE Workshop on Auto-matic Speech Recognition
and Understanding (2005). IEEE, 2005.278-283.

[57] PALOGIANNIDI E. Using crowdsourcing for grammar induc-
tion with application to spoken dialogue systems[ D]. Technical
University of Crete, 2013,

[58] KAISER E C,JOHNSTON M, HEEMAN P A. Profer: Predic-
tive, robust finite-state parsing for spoken language[ C]// IEEE
International Conference on Acoustics, Speech, and Signal Pro-
cessing, 1999, IEEE, 1999:629-632.

[59] DIEKERMA A R, YILMAZEL O, LIDDY E D. Evaluation of
restricted domain question-answering systems{ C] // Proceedings
of the ACL. Workshop on Question Aaswering in Restricted Do-
mains, 2004.

[60] FERRUCCI D, LEVAS A, BAGCHI S, et al. Watson: beyond
jeopardy![J]. Artificial Intelligence,2013,199.93-105.

[61] LOPEZ V,FERNANDEZ M,MOTTA E,et al Poweraqua:
Supporting users in querying and exploring the semantic Web
[J]. Semantic Web,2012,3(3);249-265.

[62] LOPEZ V,UREN V,SABOU M, et al. Is question answering fit
for the semantic web?:a survey[J]. Semantic Web, 2011,2(2).
125-155.

[63] BENAMARA F. Cooperative question answering in restricted do-
mains: the WEBCOOP experiment [ C] // Proceedings of the
Workshop Question Answering in Restricted Domains. ACL,
2004 .21-26.



