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EWA A 24, JHRIE A, oln] 2M8 2fst EX|
=2 HX| A Oil|
B: siEf4 A ARt | Seg o7, o o, o, |, 2t £k ]
B_POS el B A b
POS: &AL LLS:[BfNNP, I, 1, BLJKB, O, B_W_EP,
SEfA B EF, B_SFI
o | Eel ZA U
NNP: REAL JKB: SARZ ZAL W
1) O sEfja ZAAH 98 | SAL EP: o2t ofn|, EF: O{% ofo],
SF: oHd 7|15
B NEC B HAY 2A Al Seg, A&, ol, |, 7k 2k EF ]
) - NEC: 7HAH w3 '
R L,,AB1OC, 0, 0,0 0,0, 0
QlAl [ L oHRE ZAH '
0 |O7MHY FA og |LOC I
5 SR B olm|ed A AME | Seg, ks, EXE Helhol, Zicth)
ojjey || STl B L, ~IB_AGT, O, B_LOC, B_PRED]
ZAX I |- olojef LiF
AGT: 2|5, LOC: &4, PRED: &
) O dlejo| of
41 (2F sy @A #A= a4 249 BN 93 =t
= 59 7S A8ska, @A A= HEE o] Aol FEFe Wethe

12} vl= 3 (Markov) 742 283

4 (3)  NLP(S)=arg, max]]P(L|Seg,)P(LIL, )

i=1

4 (3)
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Tt HX| 22 7| XH0] ®2| RHo| HEE

A (3t Z-e oA J5E 9ok A Seg, & ol9A &
AR (oA F32fe AR} L; F189] 2ote ofgA| W9 AIA
2 29K} 4= 9tk MEMM(Maximum Entropy Makov Model)(Reynar
& Ratnaparkhi, 1997), CRFs(Conditional Random Fields)(Lafferty <],
20012} 22 AE2 714 shs HdSolie Seg, & aapdor S443ls)
7] $18lA Qlof 24 Hwrkee] Aot A S (features) S ARSI
& Eol, 7HA A4e] Aol Seg; ol HAG AR A AR
e o] QlEAl o, Seg; o FAL Seg; 19 FAL Seg; 19 FA
5ol 8 Adz ARRESITh a2y Fo| HwEul(Deep Neural
Network)ol] thgt A=17} 2] o] Fo| XA tf-8ake] Tgx|olA A5
o2 Ak Word2Vec(Mikolov 2], 2013)2- o]&3lo] Seg, S W e
2 FASBIAY Seg, & 24 I 2 East & CNN(Convolutional
Neural Network)(Krizhevsky ¢}, 2012)-& E3l| SAISl5H= HHo| ARg-
Hok. <I9 5>+ Seg, & Word2Vecd} CNNLZ: o850 F43lst=

N oot
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EFEUE 0I88t Sey, T3l JHE=

f—> LSTM  —»

&
T |

Char CNN Ward2Vec

517] fIeliAl 2h9- B B 1efsk= CREs Hdo] AIREEglom, 2o
= RNN(Recurrent Neural Network) Ag9] Ydula} CREFs7} 2=
HuSo] 28 ARRELE <19 6>8 & Buls it pEsks Bi-LSTM-
CRF(Bidirectional Long Short-Term Memory with Conditional Random
Fields)gl= A1A% mElo] 7g=o|cti(Huang 2], 2015).
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EHER g 2
ghE 57| 2|3 CRF 2|

ol rulu
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ol m\u

Word2Vec]| 2|3 _
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H S| TY/NNP
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POMDP(Partially Observable Markov Decision Process) X &lo]t},
POMDP =gl tfjggko] st dax25E 713} sk5(Reinforcement
Leamning) & 3 Al2~8le] that Auj2 S840 gosha the P5
(Action)& ZAAJ3It) <Y 8>2 POMDP 715t tis} Alel] 4 14-S
NEgdoez x&3 Aolti(Kim 2], 2013; Jang £, 2016; 718k, 2017).

POMDP 7|dt CHE} AE{ =M JHdE

POMDP 2 &

Training Info = evaluations (‘rewards’/"costs)
5t

Speech |_> a o—«{ Belief P ¥
a, Understanding 5: Estimator Inputs m == Outputs (“actions”)
] ll)lsm) kj (State, Action, Rewar)

User [s,
N Objective: To get as much reward as possible
B Yot otg
™ Speech 2 o] Dialog
Generation m Policy ‘ ATtS MA
' s 22 A 22 éraefmg & Constrain E10h_ Retrieval

A8t olE 6la

s o) 1o dat /

o, |A8% 84 2 sta to0 much
acteinform, slot=route, value=61a, conf=0.77 Release data

(@] A&7t 842] X2| 21 (n-best)  acteinform, slot=route, value=61, conf=0.12 L .

act=inform, slot=route, value=61d, conf=0.01
b(slot=route, value=61a) = 0.58

" _ wg |bloteroute, value=s1d) = 0.32 .
Do) [AAE Aol s, = Gy a) HERE | G0 TONC DU o Cost: 62.4

birest) = 0.08 Closing +—— Output
@ |[NadBE act=confirm, slot=route, value=61a

| Constrain

<Od 8>3 22 gE 7 Hdle 24 914 eR/E ZARE 97]A

OFe AFEA Qo] sl FEAOR PaE Aug uihoR g
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RElZo] AFE Qi <Id 9>+ tiEt A 4L 9@l Deep
Q-Network7} AREEI= EEolch(Li, 2017).

Deep Q-NetworkS O[E%t Chat el F2 JHE=

Semantic Frame
request_movie
I ‘Lgenre—action date=this weekend

( DQN-based
= Dialogue
<
Simulated User el Backend o8
(DM)

T I System Actlon{PoIlc\,r
request_location

4, A2

=

o] FolMt Salar Aelo] A2E Sg AEH walRE 24 /)4
ahgs malel] o] 27]74X) of@ Wkt glglom Fax she EAPE o
Ro|HA] Ao dusiglct. WA, daels 7juke] A5 Peja
Eaglal 7B BN 2ok, oy Sl 95 shad W WS
Agsldet. T2 714 sio] A8 HA Ajelo] A2 BUSE BE
A, A 1A 22k BA, 48 A4 BAR 5, 2714 s BAL
#lo] 2] 7]40] ofmA Aerh=r] sk, AT A ol
2o Eflm g Aelo] A2 7140 WA WS Thedt 2 Aow
Ay,

717 Sk 719k Aol 72 7ize] b 2 AUEL s A
Zofs F& A (Feature) & o8] APHsRoLF sl Aolic). 1|

HD 3
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YU olgahy $& o] Alo] FOR o]2ojx|7] ujEe]
U e 4] Ahlo] X2 88 A2 AR 4 A ek ol
ol ujgo] BREule B8 o] X AT T S olE
Aolekz 2 oale] o A7k glof Belch et wireyle] ofg Ao
AL Ao} Hz) HE7k) Qlaollx e o) ofse: FHo] to] 2
Blek. eEe Qo] Me] ARIFSo] os) ARE At Hireyle] o3
A AHE A Ao R ARl AS FAAY|IA She At
5] A A0 Wk vpxuro R @) stolekel (pipeline) #el
2 A8 Ajglo] 2] 7145 o H Ao 057t ke WAl ke
AL ZAE) %, Wel Bale] of7t e o)F wAlel TE
B4, on] 14, gt BAje] 957} dubeuA Aol F45] Wolxl|
gir}. olejet RIS sdsteln 7 Aol Xe] TeES f71HoR A%
sk B wlo] tiat AP ool AoE cabE.
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