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Reinforcement Learning for
Dialogue Systems

Environment State
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0.0, Salutation
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0, Request What type of food, price range,
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 (food,price,area) [and area are you looking for?

[reasonably priced mexican
...food 1n the east of town]

0,0,0,1,0,1,1,0,0,0,0,0,0,0,0,0,0,0,0.53,0,0,0,0,0.63,1,0,0,0,0,0,0,0.83,0,0,0,0,0,0,0,0,1,0,0, [ImpConfirm Okay, reasonably priced
0,0.78,0,0,0,0,0.31,0,0,0,1,0.36,1,0.25,0,0,0,0,0,0,0,0,0,0.57,0,0,0.82,1,0,0,0,0,1,0,0,0,0,0,1 | (food,price,area) | mexican food in the east.

0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,1,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0, Retrieve
0,0,0,1,0,0,0,0,0,1,0,0,0,1,0,1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 (info)
0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0, Provide Restaurant X is an excellent
0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 (known) choice. It 1s located 1n Y.
1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,1,0,0,0,0,0,0,1,1,0,0,0,0,0,0,0,0,0,0,

0,1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,1,0,0,0,1,0,0,0,0,1,0,0,0,0,0 Anything else?
[no]

0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, Salutation
0,0,0,0,0.72,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0 (ClOSiIlg)
0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,1,0,0,1,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,1 _

H. Cuayahuitl (2016) [https://arxiv.org/abs/1601.04574]




Introauction to
Reinforcement Learning

47\ Y \
observation P/ ~ action

* Agent and Environment
* Observation and Action

e Reward

David Silver, UCL Course on RL [http://wwwO.cs.ucl.ac.uk/
staff/d.silver/web/Teaching_files/intro_RL.pdf]



Structure ot SimpleDS

Deep Reinforcement Learning Agent

INnpu ully-connectec outpu
layer hldden layers lay er

* Diagram of SimpleDS

e Setup of learning ‘m». m
o}i' »,s\'
 Code at GitHub: https:// 4 A A.
github.com/cuayahuitl/

_S|mp|eDS_ Learning Environment
Reward | StaFg ASR Error |, User | |Language
Function | | ransition Ml=q naration |Simulation| |Generator
Function _

H. Cuayahuitl (2016) [https://arxiv.org/abs/1601.04574]
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https://github.com/cuayahuitl/SimpleDS
https://github.com/cuayahuitl/SimpleDS

Results
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Learning Time (in hours)

0
10000 15000 20000 25000 30000
Learning Steps (no. experiences)

H. Cuayahuitl (2016) [https://arxiv.org/abs/1601.04574]



summary

Reinforcement Learning for Dialogue Systems

Introduchon to Relnfcrcement Learnmg

— - 3 1 . ” 1 i
IR i e e e e Tl A (= ‘ (L g
o & - ‘. = i SRR S 2 < - - - ’ r.; ,.‘ l‘ ? . o
P 3 c_ » _— A\ — . - . - = P - ._
. O DLt S i e R ,l' - '-:‘ --.".'E .’*. =N et i‘\'w o ."' :."f.'-'.-*:m.' !
- f_ - ]

~ ':5
. -’ v‘ .




Conclusion

'human|: “What do we want”?”
Lohet o Chatbotals
[

human] “When do we want them?”
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