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Task-Bot: task-oriented bot

inform(order_op=fi7J,
restaurant_name=z=i88,
BRI E=1RR subbranch=sx#J[E)
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Spoken Language Understanding (SLU)
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act-slot-value tuples

 actl (slotl=valuel, slot2=value2, ), act?(slotl=valuel,), -

* acttype, slot, valueFYBUESE B E Tl & X §F
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request (phone, name=%//\4f)
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» DSTC3HE X Y& 2 shEZEAl)

Act System | User | Description
hello() v v’ | start dialogue
hello(a=x,b=y, ...) X v' | start dialogue and give information
a=x, b=y, ...
silence() X v | the user was silent
thankyou() X v' | non-specifying positive answer from the
user
ack() X v' | the user acknowledged the system'’s
response
bye() v v" | end dialogue
hangup() X v' | user hangs up
inform(a=x, b=y, ...) v v' | give information a=x, b=y, ...
inform(name=none) v X inform that no suitable entity can be found
inform(al=x, ...) X v' | inform that a is not equal to x
inform(a= dontcare, ...) X v | the user does not care about the value of a
request(a) v v' | request value of a
request(a, b=x, ...) v v' | request value of a given b=x,...
reqalts() X v' | request alternative solution
reqalts(a=x, ...) X v request alternative solution with a=x,...
reqalts(a=dontcare, ...) X v' | request alternative solution relaxing
constraint a
reqmore() v X inquire if user wants anything more
reqmore() X v' | request more information about the +
current solution Gl rlJ
reqmore(a=dontcare) v X inquire if user would like to relax a ‘
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Various decoding strategies

Grammar Rules

a) Semantic parsing Frame: inform

Type: restaurant

I'd like a cheap ltalian Phoenix Food: italian
on the east side of town Parser Price: cheap
Area: east

b) Semantic tagging = argmax A¥1X)  eg HMM, CRF

X= Id like a cheap Italian on the east side of town
Y = B-inform |-inform o B-price B-food o o B-area l|-area |-area l-area

Lo }

inform price=cheap food=italian area=east

c) Semantic tuple classifier

area=east [p=0.7]

I'd like a <p-value> <f-value> food=italian [p=0.8]

on the <a-value> side of town X
price=cheap [p=0.5]

etc
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%M1k Dialogue Policy Optimization (DPO)
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# X Natural Language Generation (NLG)
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confirm-request(food) You'd like a cheap restaurant
ROSPOI‘ISO > Message on the east side gf town? What
Planner iz @ Generator kind of food would you like?

price=cheap,
area=east,
food=?)

3 principal approaches:

* hand-crafting with parameterised templates

* generative linguistic rules

* data driven using “over-generate and filter” approach
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# X Natural Language Generation (NLG)
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* Semantically Conditioned LSTM (SC-LSTM)

® Original LSTM cell we b W b we b
i = o(Wyiwe + Wyih, ;)
fo = o(Wyrw: + Wyrhe_)
0, = a(WyoW; + Wyohe ) Pes
¢, = tanh(W,,.w; + Wy,ch,_;) s
c, = f,Oc,_, +i,OC,
h; = o,®tanh(c,)

dey
© DAcell
r; = o(Wy,,w, + Wy he )
dt = l‘t @d t—1 dD
w; |hey
. 0,0,1,0,0,..,1,0,0,.,1,0,0,.. ) dialog act 1-hot
@ M Odlfy Ct |:>(Inform(name=5even_Days, representation

¢ =f.Oc,_, +i,08 + tanh(wdcdt) food=Chinese)

.
Tsung-Hsien Wen (2016) Gl rU
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e Semantically Conditioned LSTM (SC-LSTM)
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Task-Bot: E
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* Microsoft: End-to-End Task-Completion Neural Dialogue Systems

« DM: DST + DPO - RL
« https://github.com/MiuLab/TC-Bot

Text Input
Are there any action

Timet-2
Time t-

/[
I | Wi Wisg

w; Wi Wiin

. . Time ¢
movies to see this -
weekend?

Natural Language Generation (NLG)

Wy EOS
1?

User Dialogue Action
Inform(location=San Francisco)

Wo w;

<

/" Language Understanding (LU)\*-

System Action/Policy Management
request_location

Semantic Frame
request_movie
genre=action,
date=this weekend

Dialogue

(bm)

User Agenda Modeling

<

User Simulator

End-to-End Neuél Dialogue System
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Task-Bot: HAh4EZS

* SLU+DST+DPO+NLG > One
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Intent Network Generation Network ,

<v.name> serves great <v.food>
Can | have <v.food>

Copy field e

L LT LT TTTTTLITTTTTITITTTTLTA/ CIICCT — DBpointerl
Korean 0.7

I

I

I

|
I i :
’ i |
| British 0.2 ' :
| French 0.1 ¥ !
! 11| MysQL query: § o[z = 1
i V1| “Select *where | |33(S % :
: 1 | food=Korean” | |Z|3 HEIE
| 1 N 2 1
i | | “ :
: T .'
i ¥ i
! ¥ Database | !

I

i ' i

. . . +
. A Network-based End-to-End Trainable Task-Oriented Dialogue System, Wen et al, 2016b
Tsung-Hsien Wen (2016) gue sy (- “ U
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« Seq2seq+Attention

ENCODER Reply
M) Yes, ___ what's__ up? <END>
i 5 | 1 ! 1
% :
(0] [c] [tamn] [5] =
J K . 3
I I I I £ S D A U B U
Are you free tomorrow? (U <START>
Question DECODER
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* Conversation as a Service
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