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Dialogue Act Recognition for Out-of-Domain Utterances in Spoken Dialogue System
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Abstract; Due to the short length, diversity, openness and colloquial features of out-of-domain (OOD) utterances,
such dialogue act (DA) recognition for OOD utterances remains a challenge in domain specific spoken dialogue sys-
tem. This paper proposes an effective DA recognition method using the random forest and external information. The
unlabeled Weibo dataset. which is not domain specific yet possesses the similar characteristic of colloquialism and di-
versity with the spoken dialogue, is used to train the word embedding by unsupervised learning method. The trained
word embedding provides similar computing for out of vocabulary (OOV) words in the training and test OOD utter-

ances. The evaluation on a Chinese dialogue corpus in restricted domain shows that the proposed method outper-
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forms some state-of-the-art short text classification methods for DA recognition.

Key words: dialogue act recognition;

dialogue system

1 5]

il

T [1] 4 45 (task-oriented) fY FR 52 4% 58 X iF & 4t
& H AT T BB A SR o 75 B A S0 PN 1 B 9 A
ZBIZMATREEEARE RN A
G ARG M RGN G HRE TS
B, SR YA B ARIE ORI BV T A
XoF 7 7R 40 0 PR 400, P A X R T AT SR AN T
A 2 i 1 — 26 8 1 45U Cout-of-domain, OOD) i
1% Cutterance) , W1 ] 5 F A, F 5L 1, OOD

IS EER. 2016-09-27 EFHEH. 2016-10-20

out-of-domain utterance;

random forest; word embedding; spoken

TR B R AR R W, 140, ATT #9“How may 1
help you” &%, L) & BTaxeCT #1 Lucent Bell &
YEFH & 1 “OASIS call-steering” Z &M, KA FH
200 B FH P IRl OOD [, R4S 3 2 B g 401 5 Xt
W RGN GE AL 55 A ER QWL TR E Rl
55 D fE » AHIE QR GE 5 % 35 Hi Ak B OOD 3% if
T ASAA SR B2 7 TP 375 o 4000, o 25 A 0 b 4
e P R

XG4T M (dialogue act, DA){R 5] JZ 43 OOD
T G IR YT, R TS S 0 O 4 RN N 2 Y
FERE ST e v DA T 058 5 4 >4 AR 6 SCAS 43 2K 1)

EETH: MK BAARERLSE (T1472068) ;17 KA K% AR RUR 1 & L W0 B (pdjh2016b0087)


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


6 39 BTN PRS0 o X AR T R R B T A X AT S R 183

A SR TS A SR (R BUHH EL L BR G 4
FEXMIERGHF R OOD {HiBEEH K E T H, W
S L EAG I B4R A (Gin-domain) 3% 18 55 B JF it
PRI IR Z AR H DA B ROR A SR 2 Pk
EA 1 OOD 3 i A X BF 9% TAF £ 2 4 4 OOD
TV R AR U e R i ARG 000 4t SR FRT P SN P i e
X OOD &3 DA B4 R HI

AR SCHE H—Bh 45 4 S T bR 2 EE 19 OOD 3%
W DA RS T4 AR OOD i i
BEFIECRA B, L& OOD 3% 18 138 SCFF e fin
IR ZRENE . £ 4325 OOD iR 5 h A iy 2 ) B
H AT % Cout-of-vocabulary, OOV) a1 [&] £
HLAG B AL I 38 22 0 2 19 SO 5000 14 - =7 1) AH 21
P AT 1Y) 6 42 0T T PR e U IR X HIE R 48 OOD
TR A T PR AR SCR 4 A K KA
752U 25 T8 A 2 Tk 1 500 45 21 36 1] it (word em-
bedding) . Jf: FI 8 B 5 43 2% OOD & i 1 8 OOV
ST I SEEAT SR IE Y TR . A OB RLR TR AL
FEM (random forests, RF) B EINST 3558 5o 52 X EGIF
M AT T S8, M F e/ Mo, A
IOy e

(1) R I JC AR 2 S A 0 DN 2 1 1) 1] 52 A S AR
L B 4, 7E 15 43 25 00D i i H 3 OOV B 42 it
OOV =F1ia] 1 AH U PE &7 & o DA 2 Fl B2 B2 b ik ok T
OOD % 15 i T HCHE 7 K B 6 7% o B 122 1) 0 3 35 A
A [R]85 T iR 5 7 v X OOD B [ A 1) H
AL RN 2 3K 22 R P 1 3

(2) R XFHIL ST X iF RGP T
FETFREALAR M A OOD 3518 DA 75 )7 % 78 Il 45
BEA B 15 00 T B T8 F % K8 (maximum
entropy, ME) | % R #f 25 W 2% (convolutional neural
network , CNN) &8 5 SCA 73 e F 7% i @ b 19 J7 16 1
e

ARF S L HEWM T B WA M T
VE 55 =47 A G AR SCHE R 1% 5 55 DU 15 45 1R Dt 45
SR AY AT s 5 o B LT R EE AR SO TR I T R
JEH,

2 HXIE

FE G SCAAT B AN R e 5 T A Y 43
B @i sl Ry 17 v i SCAS A i W 22 RE AR A i
TR B S5 R 5 2 AL 2R SR D SVM
(support vector machine)-"® 5 K FH* | CNN=

VBRI R T N = U N I 37 T N 3 ]|
R B i ) R, 45 R Ak TR SRR R A Wikipe-
dia, WordNet %5 & 9 FH F 38 SCH UM 52, 55 4b
— L HIF 5 I SR FH AR ST AR 56 0% T0 bR 25 Bod A AR
L.DA (latent dirichlet allocation) 3 Bt 3 S5 AF 1% 5%
i FH A 28 M 4% (neural network) Y1l 2517 1) & (1
T3 ¥E G s SCRRAE .

TE F I8 Xk 5 48 9080 N 38 1 19 DA IR J7 T
1 55 1 1 5 AR R PL 2% 2% > 7 15 0 N-gram™ | fh
2 Ul M W (naive bayes)P" | dt 5¥ # (decision
tree) ) IR R A 4T R Ey R B R (hid-
den markov model, HMM) ¥ | 2 {4 b #L % (condi-
tional random field, CREF)™ &5 & Fh 43 S5 4 8 g 17
Mo BN F W R 5 SO E B R 4RIk
Iy A3 o3 2B A7 S50 5 I8 T XS R 3
(0 7 B B2 L R B R 2 I S R AR 2 2

AR R 9 J7 AR X OOD i3 ) DA R
AR AL TR AR . SRS J SOAR 4 28 M U
T DA SR IAH . OOD % 1E i DA R 5] B A LA
Tk

(1) FE XS R 4000 18 Lo e 2 B 9 b
A5 DL SO T, T ey S = R AR Yy b S
B AR R S B R R O3 SO BUHE K B AR R AR
10~21 F2Z A, f T L A 52 0708 55 19 1 24 K B D)
FR— 28 i 7 F AT S 56 (9 X5 3R, OOD 3 3
K HA 3.6 T EMTE 1~8 AN F 2, X
AR B [ A7 Y W 5 22 R AE A 58 78 3 X B OOD
R R E R . S, BEXF T OOD
T T LU HL S PE R OB ) A 8 A R SO T Sy 1A
W2 T — 2 G WIS 0 .

(2) a5 i OOD 1 i i L3 IF
R TE Z R 45 5 7= OOV S, I H AR Bl 45
Sl AL T A R R A A T I B A SR
HE . A, OOD 518 5 X6 bR SCHY SC Ikt i i
A G T

FRAES N EE OOD i 8 kb ¥ 7 & bt
A5 T X OOD 3% / DA 50, R H T 1a] & %5 [A]
&R (vector space model, VSM) , jifi iz {7) 47 0 1] t2
38 A (expected cross entropy, ECE) X 5 i1 & 1)
FAHIRLEE AN Z Ab7EF DA 5 ikt fay o, Of
H#kZ 3 O0D & i OOV Fia iy % 8. AR
FH R £ Te A 28 S i A5 08 I 2 1) 3] 1] 2 A A AR 32
.9 OOD il i 1 OOV = i $2 A RLTE S BE
5 R Z BRI W5 A] H AR SO A7 g T 4


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


184 o fE B il 2016 4F

S DTG 9 SN RO . T 5 el b e
I ZRTE RO A BR A1 B0 T« 75 3 DL S oy
7] G H i Bagging 4 9 BEHL AR MRAE B e /NEE A
BOn A i R e B AR SR I BE AL AR MRAE R 43

KA,

3 E-THEHLAR PRF0 S 30 $ 45 3R 1) 2 B Xt 1
TAHRANTGZE

3.1 BEFEARZEH
1SR AR SO ) O e ) R AR R B

IZEMEL |

b ] BOC
———————————————— KL

|

|

|
T RELESR T
e |

i e
| T

| OOV HHIRFES fé

S
SN AR —

B1 BRI H X & R 48 OOD i i DA WU ik B AR 4k

TEX B b, A A B B (D 7RI 2R
W B K I 20k g v /) - R A Ak B E T T X %o
W& 4 OOD 3% H i A i % s FIFH BOC (bag of
Chinese characters) 715 ¥¢fiE A 2B AR AE 1] =, JF
f67 I BEAIL AR AR 43 25 2 2E 47 B A I S5 s (2) 78 D ik By
B E XA R H B OOV Fia i 1F U OOD %
AT ARAIME Y & . ARAUPE D R a8 5 3 53 3R] 8] )
] 2 1 A 5% AHARLBE , #6H OOV 2 ja] 45 AH 3T 19 Il 2k
FER R IR Y R OOD G i, HEKY REIE W
OOD % i #E47T BOC AR5 L I Az iR AF 1) 4
BJE A i QO YN ZRA5 2 19 73 28 88 2517 DA B8 1)
g3

3.2 SNEEIEARE

18] [a] 5 3 5 B FR B “ word representation” BY
“word embedding” , J2& il i Il 5 JC AR 2 1 R4 A
i) e SRF oAV 2 S K ) R ) O s B — MR AR AR SR T A
(108 2 18 SCARRAED 3 3ok {1 24 52 50 1)k 22 [R] 14 B B
C 4 5% ARARL B L BRR X BE 18 45 ) ok i 34 - 18] =22 [ 1)
T SCMURUEE o AR 4E 1 6] ) 52 36k e 1 G G2 O 7 i
TR TE fiff e B S AT 55 100 B i C b G Ay 2 1 35 A7) Jilr i
TR HEBCRAMED . AR SCR S O0D i i W] B A
F AL 3R 58 22 P 1 T T 5 40 e DI ] o)

H FiI 25 3] 1] 5 1 3 3 07 k2 AR I R S R Y
) [ B A 20 1) B, B TRt R iE R A R R R
B 308 3R] 2 i ] Y 2% AR 3R G A R RISk

flit D
T
Pwh) = ] Plw, | wi™ (D
t=1
Horr, w, FoRAFPE AL w = (wrs
Wit e awy) R R TR B F .

B XA TR 0 T SO 8 v 78 U 2R ) fe
FHA CBOW (continuous bag-of-words) #ll Skip-
gram W i 5 BEASY Skip-gram 58 A0 fp 17 B 2
T B Bk 2ok o FE I 2R B A 1 1E B Skip-gram W] LA
B3 5 2 U0 2 ) 5, i 22 CBOW U] DAY A
Pl rl B2 . i AR SR I 2 R i A
P5 , A b A SCd Fl CBOW 1E 5 BRI X A1E iiE L2
MR, CBOW 3 5 B AUR AL IR T 2 i 3L i 37
w, MR 32 R T A BE B Y TR n L
PR TR ER AR 2 Y R A R SCRES an Al 2 R

FH—A bR EL [ RoR Y R w, B LN SCHym &
Y FTA w, SRR BEDY IF 45 A CBOW (1
BL o D0 >4 117 6] (%) bR SCOR X2 i 3] (9 5% 78 A 2 ] DA
Fm A (2),

P(w, | context (w,))
= f(w,,Clw ) ... sC) s Clry ) s o s Clrey, )
= f(w, >, ., .Clw)) (2)

Hodr, Clw) Zia1E w, 1570 2N ERE e 2 .

TEUN il 5 B8 K im) ) & 16, X T w, #REE4T —
IR PR/ |V R R e A . ) BLSR R
Ff (negative sampling)™* fl 43 |2 softmax Chierar-


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


6 39 BTN PRS0 o X AR T R R B T A X AT S R 185

PROJECTION

OUTPUT

B2 CBOW i3 AR
chical softmax)"*" ) 7 1 A BAR T3 52 29
3.3 BEMFMER
Bifi HL A% Ak (random forest) 4 g —Fh4E 2 >

(ensemble learning) J5 &, & — f F| F§ £ B #F o 2
2 2] 5K Bagging B A 8. ASCRHAT
Breiman 32 1 59 3 T 4325 ] 13 #4 (classification and
regression trees, CART)"" [ HL ZR AR AL, {2 458
AR R4 04 52 T e R A B A O 0 e L O
H R T B JLAS 25 2 W I S5 © RO B
2N 0] A — b BT 2 ) B L B AL AR bR
FERZE LT Breiman 9 H B 2 4E (bootstrap aggre-
gating) ™™ B A8 Fl Ho 19 ML+ 25 |8] (random sub-
space) "y B RLYI 25 S B an A 3 TR . H
th s kO BE AL AR AR Y 1 A B A Y O BECEN
H A [\ B B FE AR R IR D e . B R R
F A R A A BIE] — N5 50T B A Ik B s T
[f] — 25

UESES

- Ighr42
VRS ECL

PERRESS

BT R
Nk

PR AHEER]
S SIS AT S

BERE
Rtk

| SR LRk

3 BEPLAR AR5 i 2R 2 5

R B FRE SR ST AR UE W T Rl BIL 2R A 2
HA AR g B0 00 o A L 0 S {0 IR R BLAT AR 4
MARHEE ARG a0,

4 XI§
4.1 HIEE

YIZREBR AR A T A SCERL10 ] —HE /Y OOD i
WG 3L 1 238 Ay, FRATTE SCHk[10 ] S mh I
HE—2E 583 T DA 26,k 1 iR, R (4
JE)25 INR(ZHIRE) .

EAS 2 R fE — 230k b, OOD 35 15
HBRF B0 15 B K5 W WG 5 72 AT A 5%
rp, FRATT AN 4 S B P IS T R 2 AL
OOD if i . XA LAY OOD & X i 15 — s 45 o
AT 55 AH S 1 3 1 4 9 25 81 OOD 3538, 415 /8 ¢
HRENRE, E B HIFSE., RO XM
OOD & X B 2 458k 1138 X 1% R G824 25 19 N
BT I A B TE TR T LLAR B8 A a0 AT B g

&1 OODIiEIEHR DA %5l 5K 4]

XHEAT R
00D & i 7= 1]
3 3 H I fE
IR LT,
g5 UL
Gk #He—.
1 55 3t 72 1838 KT,
NS FTAMELT,
TS Bk
AN B i ney R B
HE LI
5 Rz,
5 1) LI 7
_— = HELF Y !
N 2T
Fi Wi. ..
M AR50 T8 A4
Bl 1 JRTIE .



Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


186 o R

24 2016 4F

ghk
X AT A
OOD & i 7=
Ei3)3 2 H I bE
Ji) 4 sl
gt WG
32 X5 T AirEE,
ez sag NN
E TSR 18 WrER,
i ] PRAE I A5, Wi 7
PR H9 KA LS RRSIHE .
B fE R PRI 14 % 7
PN RE!
HoAb
HiAth A .

R AR, HEAR TR — A AL N ER A
FAEATHT 24 A/ OOD 3515 % /N 1 )1 45 4k
HFHFUCEL, AR 2 5 U0 R ) A

AT LB SCF AL I X 3G R kAT
T, REERMILA R 15 22 R R IR AL
WA E M 12 ~14 Br, i FA TR ER ZE 00D
I I DA 2325, L, WA TE #2453 XS (af B
R G E T ECE P SR IR 1 EED T iy O0D
T AT L

FH F DU 00 % 335 18R A B A L a2 2 BT

F2 MXEMNERL

SXFEE | HPE | OODEEHE | ARSI 00D
B | B | (REM/ EER T A O
193 2070 362/166 131

XF 0 R 2L 193 B iE . S R 1 By
2070,00D (%K 362,57 17. 5%, 53k [2]
A4 B D EXT G RS0 OOD H AL, ZH T
OOD 5 51 7 B =2 40 48 1115 % 36 2 48 0F 75 Fn R
MM ME . 7E 131 ) R Bk I 25 4R 2 o5 0 R A1 00 /Y
OOD i A7 U & T H Al /N, Bk, A S0y
I 2 B0 o 5 B 7 KA b S Z R By 127 A
00D iFiE,

4.2 XWIRE

AR SC Y AR SR FH G S v [ R SO fE Bk e
s AR L 4 47 I ) SMP2015 i 15 % 4 4k
(SMP 2015 Weibo DataSet), Z¥#t £ M T 500G,

HRGFRATRM 7 H A iy — 474 (1 000 J7 50
519 734 383, 2 1. 5G) , 5 AH & 7 35 2R FH 0 3 4 52
6% 37 18 548 (Sougo News) (515 789 {a)il) H A4 #H
MR bR . AT 56 UE S O Bt A e
L TE AT DA PUIAT 55 &AW  S ACR
$& T, ia) ) 5 R A Python Gensim 32 @A A 4 rp 11y
word2vec #1725 . BEALARFRFT CNN B (1) 25
it K-4r (R SCRYSE 80 R A 3 ) 28 LI k5 21

SN E

(1) BEHLARMAL R B S B0 RIEA R+
R B SE 1) Bl AL AR PR R (4 M i 5

(2) JERRHFAE A 2k 5 . XF Eb 2 ) A Sl J5 45
fE B DA HHRUR 5

(3) WFFE k7 2 DA R EREXT . XFHE T
AR S 7 vk 5 B 5 R R O VA 1 DA U S5 R
FEXF L T A [\ A0 £ s X6 OOV AH L PE 3 1Y
B

() YN G5 P FA B 52 ) = SR R AN () L 4810 7 1 2
THOBHEE SR AR SCHRE Y 1Y J7 1 X6 I R B i R ASE 1 K
Pk

AR SO 7 45 A AR TG AR 25 ST EHE U1 2
i) ) Ok BE a0 OOV A BL I 3 2 B4 Bl ML 2R ARORE
#3288 RE(BOCH OOV (w2v)) , %t L (9 = Fl B 5%
HEJRM TR .

(1) VSM(ECE): TR A% A" [ HF 00D
W IE DA 432809 07 i A ECE 3 H 2 51 45 4F 3]
FER R BARAE R LA VSM (i) i 98 20 38 % 26 1L o il
A4 A ECE AU T8 ) F AR AL

(2) ME(TFIDF) . i e 458 A1 R F F e 3¢
A% (I BT 48 2 P B RUHT )6 R 43 25 16 77 1k R I 2k
B BT A i 3 R B TFIDE 335 8 1E 8 5% H B
RAGRERIHEAT 532 5

(3) CNN(w2v): Kim" [ F T 45 SCA (HL 5%
PRIRAE) 4 M J7 i R Google #i B BLI 2545
) (1% 15] [ 2 2 1K SCA RS, A R ALR T
CNNLIFH T 3.4.5 =Fh A [A 25 0 a5
o TEASCHYSES b FATT R FH O 1 2545 3
1 3m) ) 2 Il 2k CNIN AL, 3 o 52 86 i 6 4% f
e B R AR .

4.3 ZLWERSH

4.3.1  BEYLAR AR 2 Kk £
BE AL AR bR ) 5 B S RO A% T O BR A & LA K B
AR Bt AL 26 B A R A B o 38 3 58 X6 TIE & B m


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


6 39 BTN PRS0 o X AR T R R B T A X AT S R 187

AL S 25 A 2 log (M) AHIE, H b M o BFF
TR, A SCsc s rh M o 754, A TR A T W BCE /Y Bl
HLAR MR Y () Y11 25 R 96 0E 45 3R an /1 4 TR, >R Y
R T7 B R A S RF(BOC+ 00V (w2v)) J7 i,

100 ro=e-
95
90
85
80
75 -—g-u
70 el

65
—]ll%
60 YIER

o
55 —— I
50 +r—rr—r—rrr—rrrrrrrrrrrerer T
10 40 70 100 130 160 190 220 250 280
TR

P 4 [ B Btk 14 B AL R P DI 2 00 26 ik 25 2R

HAIERZE/%

AT DL B Bl AL AR MRS A AR I SRR 22 B 4B
020 BEFHO MG T B & W ECR E— 221
BERUTF A B i A LA R H A8 SUHIE Y IF
TRk S R iR T . O) — WA DUE B AN
KA ZR LAY (140 BRF W A2 A7) 50 AT LA 42 30 4 g
R CFEBLA 806 48 20 ), JF BLKE & T W 19 F —
IR HE T 3RE M IESS R N ) 7 AR A
SUE//EER
4.3.2  JRORFRIE R

FRATTHT b T A% oA R 326 FH = RN IR AR O i 4R R AE
1) DA GO I El 5 PR .

100
90
80
70
60 +— 1}
50 4+
40 +—
30 +
20
10 +—
0

oif ®%F

HRIERZE/%

VSM(ECE) l ME(TFIDF)I CNN(w2v) IRF(OOV(w2v))
TR

FS OR TR G R AE GR A2 1) DA R RO

M5 A LLE LB T VSM AR R, H Ath 455 7%
P R S50 R A 1 R 00 S8R T SR F R 9 4, 0 2
CNN 1 RF BB, 33 fz e 1 X% 3% & 48/ OO0D ik
WAL R . VSM A A 3R] b 7 4R by JR 4R f AR
R PRI T e PT E JR DA] hy A5 7R T B, R BB AR 4 M
SR Pl 5 B 3R] (4 REAE 5 B

4.3.3  WroEE I L DA R REXT LY

AL 7 5 TG I R T 1 DA U 25 5 fn
3w, WIEE S XTI BR T VSM £ AR
T R SRR R AR H A 7 ¥R AR R T O IR IR R AE
Forp FRATT T B T AN [) A0 35 S 4k I 25 14 3] 1)
AR OOV - ia) 52 HE AR U PE 5 J il /Y B 5 19 2L
Jeo AT O R T A S 5 3 BT ) A E (Sougo
News) VIl 25 (1) 18] [a] 52 1 b 5 55 B & 09 Oy ik, 76 3% 3
oL R SCH T RR IR S RF(BOCH 00V (w2v_ SMP-
Weibo)) . FEA ST A L5, A8 SO 7 A il
4 RF(BOC+OOV(w2v)),

RI FXAEERARHERSEN DARZISTEE

RRES WHIIER R/
VSM(ECE) 65. 35
ME(TFIDF) 66. 14
CNN(w2v) 81.10
RF(BOC) 81.89
RF(BOC+ OO0V (w2v_Sougo-News)) 81.89
RF(BOC+ OO0V (w2v_SMP-Weibo)) 84.25

M 3 W] LLE B, A SCH ik VSM
(ECE) \ME(TFIDF) Fl CNN (w2v) & J5 1 43 5 42
W T 18.90% .18, 11 % 11 3. 15% ) OOD & DA
PUNER 2. 5 HIEXE RS OOD iE i FAE A
F i A0 RN 3R 55 22 0 1 1 1801 250 (SMIP-Weibo) |
SR i) ) AR A R B R A B T 4 b Dl OOD 15 i
) OOV -ial $ 4 & 35 i AH L 5 2 L i SR FH 3
S 2 14 3 I B4 (Sougo News) Il 245 1 1) [ 42t 1
SRy B E E RE S BB S RN IE B A, FRATT L i —
XL T RE F CNN J7 i i U RS e 1 R T HE
TR PR FE I A B0 3IE Top 5 AR 7L MR 4 |- 1Y DA
U IE B S A% b W 6 TR .

90
85
80
75 +—
70 +—
65 1+—
60 +—
55 +—
50

oK B F mEH

HANERZE (%)

CNN(w2v) RF(BOC+OOV(w2v))
bl i

6 A [l R0 A A 4 RUA PR REAR A2 1


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


188 o R

24 2016 4F

I 6 7T LA 2] FRATT A J7 vk e CNN B
A ERRERPONRCR . AR Ir A% IE Top 5 1Y
TS N 1) B I ~F 35 R B v 03K DE B 23 40 00 R
83.46% .84. 09% 1 84. 25% , M CNN ({3 iF Top
5 A TR N7 P e v R R AR 0 3K 1 A 2% 2 S DU

3%,
4.3.4 YR B 52

FATVHE— 25 B UIE T AR ST 0 T e I R B A
MBI ME . FRATOR+F DA 50 5 A Lo A A%
HE N Gk 234 43 1 403 R R B AIL 3G i — 3 A
R UNGREE . AT T S0 g G RN [ /Y — 1
VE R 55— o ot P IR)AE 0 S 2 4 000 5 Y0 8 1)
J A HE A SC ) RF (BOC+ OO0V (w2v)) J7 3 BL &%
WX OOV #AT LI ' i RE(BOC) J5 ik , 45 1
mE 7 frR. B P25 SR T LUE 2, BE 5 I 2508 Rt
J2 RS ) 348 A PR T 3k 1 R T A R AR IR RS G
AT UL DA 50 5 26 25 18 e 4K A 2 H AR R
. o3 —AJ7E A AT LLE B, B En R A I 2518 R
[ 50 26 B £ 0T DAl A SC TR 5 325 3R A5 B 0 1 R
FIEHR(T0% 4,

]gg o RE(BOC)
50 | WRE(BOCHOOV(w2v))
L 70
g 60
H 50
= 40
= 30
20
10
0 +==
10 20 30 40 50 60 70 80 90 100
YERiBRHE LA/ %
B 7 ASTE] e 1 20 ek B4 ) 3k 2%
5 #RIF

AR SCHE T A0 IO AR 2 TR A I 2 1 1) 1] 2 R
BEMLARARASEAY 32 Hh T — P PR S50 11 38 X 66 R 5
OOD %1E 1 DA WU J5 . 76 o SCFHLF 0 43
(9 OOD 1515 M 20 3 W], 4% SCHY 75 1 A% 14 T4
G i T AR A3 20 i N AOR . S B e 4
B BSR40 d OOD 515 R A B 1E 1k ik
K 22 BE PR S0 BT SO DI 545 20 18 1] e AL A B
FRFEZM O0D 3% iy OOV i #£ 2 4 36
MY . BEPLAR AR AL AE A FR i OOD 1% i 1
GEARER ST B T 0T & KM CNN 4

PR A RRICR o AR TR 38 i 43 A7 AE A DR B
BRE] 8 b N T bR 3 X3 15 kL g 00D i i
gia it — 2P KU SRR CNN K 4 190
N T 2 W 4 (long-short term memory,
LSTM) % HA — @& 452 e By B AL 7E OOD
W B DA U P RE 3 TH Y R RE L DL K 2 AU
BERVA RS A 1Tk

2% Tk

[1] Price P J. Evaluation of spoken language systems: the
ATIS domain[ C|//Proceedings of DARPA Workshop
on Speech and Natural Language, Hidden Valley, PA,
1990.

[2] Gorin A, Riccardi G, Wright J. How may I help you?
[J1. Speech Communication,1997, 23(1-2): 113-127.

[3] Zue V, Seneff S, Glass J, et al. JUPITER: a tele-
phone-based conversational interface for weather infor-
mation[ J]. TEEE Transactions on Speech and Audio
Processing, 2000, 8(1). 85-96.

[4] Durston P, Farrell M, Attwater D, et al. OASIS nat-
ural language call steering trial [ C]//Proceedings of
7th European Conference on Speech Communication
and Technology ( Eurospeech 2011), 2001. 1323-
1326.

(5] kb, mwg, 9R58, 55, I RS S0 AT 1% A i Xt i
FG0I]. WU, 2004, 24(7): 61-63.

(6] #d &, FH, MM, 5% KM KRGS EasyNay
MBS LB LT o sCfF B4R, 2001, 15(4) . 35-
40.

[7] Reichel C S, Sohn J, Ehrlich U, et al. Out-of-domain
spoken dialogs in the car: a WoZ study[ C]//Proceed-
ings of the 15th Annual Meeting of the Special Interest
Group on Discourse and Dialogue (SIGDIAL 2014),
2014 12-21.

[8] Pappu A, Rudnicky A. The structure and generality of
spoken route instructions[ C]//Proceedings of the 13th
Annual Meeting of the Special Interest Group on Dis-
course and Dialogue (SIGDIAL 2012), 2012 99-107.

[9] Huang PJ, Lin X M, Lian Z Q, et al. Ch2R: a Chi-
nese chatter robot for online shopping guide[ C]//Pro-
ceedings of the 3rd CIPS-SIGHAN Joint Conference on
Chinese Language Processing (CLP-2014), 2014. 26-
34.

[10] ERAER, BiA, MAIBEE. BRSO X3RS

rh R 4R T Y B AL T R L) ] T 3OfE B AR
2015, 29(5) . 194-203.
[11] Ameixa D, Coheur L, Fialho P, et al. Luke, I am

your father: dealing with out-of-domain requests by


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


6 1 BV AN A B U T X T AR g P R AR O 0 X AT R 189
using movies subtitles [J]. IVA 2014. LNCS 19th Florida Artificial Intelligence Research Society

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

[23]

(LNAD, vol. 8637, pp. 13-21. Springer, Heidel-
berg (2014)
Novielli N. and Strapparava C. The role of affect a-
nalysis in dialogue act identification [ J]. IEEE Trans-
actions on Affective Computing, 2013, 6(1). 1-14.
Lane I R, Kawahara T, Matsui T, et al. Out-of-do-
main utterance detection using classification confi-
dences of multiple topics[J]. IEEE Transactions on
Audio, Speech, and Language Processing, 2007, 15
(1) 150-161.

Tiir G, Deoras A, Hakkani-Tiir D. Detecting out-of-
domain utterances addressed to a virtual personal as-
sistant[ C|//Proceedings of the 15th Annual Confer-
ence of the International Speech Communication As-
sociation (INTERSPEECH 2014), 2014 . 283-287.
Celikyitmaz A, Hakkani-Tir D, Tir G. Approxi-
mate inference for domain detection in spoken lan-
guage understanding [ C]//Proceedings of the 12th
Annual Conference of the International Speech Com-
munication Association ( INTERSPEECH 2011).,
2011 1293-1296.

Breiman L. Random forests[ J]. Machine Learning,
2001, 45(1), 5-32.

Chen M G, Jin X M, Shen D. Short text classifica-
tion improved by learning multigranularity topics
[ C1//Proceedings of the 22nd International Joint
Conference on Artificial Intelligence (IJCAI 2011),
2011 1776-1781.

Silva J, Coheur L., Mendes A C, et al. From symbol-
ic to sub-symbolic information in question classifica-
tion. Artificial Intelligence Review, 2011, 35(2):
137-154.

e . WA B A LT AR LR Y
JESCA G 2L ] IR R SF 2l B, 2014(12)
18-22.

Kim Y. Convolutional neural networks for sentence
classification[ C]//Proceedings of the 19th Conference
on Empirical Methods in Natural Language Process-
ing (EMNLP 2014), 2014. 1746-1751.

Kenter T, Rijke M D. Short text similarity with
word embeddings[ C]//Proceedings of the 24th ACM
International Conference on Information and Knowl-
edge Management (CIKM 2015), 2015; 1411-1420.
Phan X H, Nguyen . M, Horiguchi S. Learning to
classify short and sparse text & web with hidden top-
ics from large-scale data collections[ C]//Proceedings
of the 17th International World Wide Web Conference
(WWW 2008), 2008: 91-100.

Louwerse M M, Crossley S A. Dialog act classifi-

cation using n-gram algorithms[ C]//Proceedings of

[24]

[25]

[26]

(27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

Conference (FLAIRS 2006), 2006 758-763.

Levin L, Langley C, Lavie A, et al. Domain specific
speech acts for spoken language translation[ C]//Pro-
ceedings of 4th SIGdial Workshop on Discourse and
Dialogue (SIGDIAL 2003), 2003.

Irie Y, Matsubara S, Kawaguchi N, et al. Speech in-
tention understanding based on decision tree learning
[C]//Proceedings of 8th International Conference on
Spoken Language Processing (INTERSPEECH 2004-
ICSLP), 2004.

Lan K C, Shiu H K, Pong Luk Robert Wing, et al.
Dialogue act recognition using maximum entropyl J].
Journal of the American Society for Information Sci-
ence & Technology. 2008, 59(6). 859-874.

Kral P, Cerisara C, Kleckova J. Combination of clas-
sifiers for automatic recognition of dialog acts[ C]//
Proceedings of 9th European Conference on Speech
Communication and Technology (INTERSPEECH
2005- Eurospeech), 2005 825-828.

Lee S, Seo J. Korean speech act analysis system u-
sing hidden markov model with decision trees[]J]. In-
ternational Journal of Computer Processing of Orien-
tal Languages, 2002, 15(03): 231-243.

Zhou Y, Hu Q, Liu J, et al. Combining heterogene-
ous deep neural networks with conditional random
fields for chinese dialogue act recognition[ J]. Neuro-
computing, 2015, 168(C); 408-417.

Turian J, Ratinov L, Bengio Y. Word representa-
tions: a simple and general method for semi-super-
vised learning [ C]//Proceedings of the 48" Annual
Meeting of the Association for Computational Lin-
guistics (ACL 2010), 2010 384-394.

Bengio Y, Ducharme R, Vincent P, et al. A neural
probabilistic language model[ J]. Journal of Machine
Learning Research, 2003, (3). 1137-1155.

Mikolov T, Chen K, Corrado G, et al. Efficient esti-
mation of word representations in Vector Space[ C]//
Proceedings of the 1st International Conference on
Learning Representations (ICLR 2013), 2013.
Mikolov T, Sutskever I, Chen K, et al. Distributed
representations of words and phrases and their com-
positionality [ C]//Proceedings of the 27th Annual
Conference on Neural Information Processing Systems
(NIPS 2013), 2013 3111-3119.

Morin F. Bengio Y. Hierarchical probabilistic neural
network language model[ C]//Proceedings of the In-
ternational Workshop on Artificial Intelligence and
Statistics (AISTATS 2005), 2005 246-252.

CREEE 200 1)


Please contact to Foxit Software for the licensed copy.

Web Site:
www.FoxitSoftware.com

Sales and Information:
Sales@FoxitSoftware.com

Techincal Support:
Support@FoxitSoftware.com


