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Q: Large, End-to-End Datasets for NLU?

e \Web-scale Conversations”?

e \Web-scale Structured Data”
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Data-Driven Conversation

* Twitter: ~ 500 Million SeeAlETSOICAR 25U 85% WD
Public SMS-Style { Messages  Bob Contact
Conversations per

Month On my way to the airport

Have a safe flight!

 Goal: Learn
conversational agents S—
directly from massive
volumes of data.



Data-Driven Conversation
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[Ritter, Cherry, Dolan EMNLP 2011]

Noisy Channel Model

Input:
Who wants to come over for dinner tomorrow?



[Ritter, Cherry, Dolan EMNLP 2011]

Noisy Channel Model

Input:

Who wants to come over for dinner tomorrow?
W_/

Qutput:

Yum !'|



[Ritter, Cherry, Dolan EMNLP 2011]

Noisy Channel Model

Input:
Who wants to come over for dinner tomorrow?
W_/ W_/

Qutput:

Yum ! | want to



[Ritter, Cherry, Dolan EMNLP 2011]

Noisy Channel Model

Input:

Who wants to come over for dinner tomorrow?

Qutput:

Yum ! | want to be there



[Ritter, Cherry, Dolan EMNLP 2011]

Noisy Channel Model

Input:

Who wants to come over for dinner tomorrow?

Qutput:

Yum ! | want to be there tomorrow |



Neural Conversation

[Sordoni et. al. 2015] [Xu et. al. 2016] [Wen et. al. 2016]
[Li et. al. 2016] [Kannan et. al. 2016] [Serban et. al. 2016]

X E O v

Server issues

Hi team,
G O O g | e Re S e a rC h B | O g The server appears to be dropping about 10% of
requests (see attached dashboards). There hasn't been
a new release since last night, so I'm not sure what's
going on. Is anyone looking into this?

I'll see if | can find

Computer, respond to this email.
I'll check on it ) I'mon it
Tuesday, November 03, 2015 o

Posted by Greg Corrado*, Senior Research Scientist “

Another bizarre feature of our early prototype was its propensity to respond with “I love you" to
seemingly anything. As adorable as this sounds, it wasn't really what we were hoping for. Some
analysis revealed that the system was doing exactly what we'd trained it to do, generate likely
responses - and it turns out that responses like “Thanks", "Sounds good", and “I love you” are super
common - so the system would lean on them as a safe bet if it was unsure. Normalizing the




Neural Conversation

[Sordoni et. al. 2015] [Xu et. al. 2016] [Wen et. al. 2016]
[Li et. al. 2016] [Kannan et. al. 2016] [Serban et. al. 2016]

X E © v

Server issues

‘ Dan Mané 522PM
1o me *

Hi team,
G O O g | e Re S e a rC h B | O g The server appears to be dropping about 10% of
requests (see attached dashboards). There hasn't been
a new release since last night, so I'm not sure what's
going on. Is anyone looking into this?

I'll seeif | can find

Computer, respond to this email.
I'll check on it ) I'mon it
Tuesday, November 03, 2015 N

Posted by Greg Corrado*, Senior Research Scientist “

Another bizarre feature of our early prototype was its propensity to respond with “I love you" to
seemingly anything. As adorable as this sounds, it wasn't really what we were hoping for. Some
analysis revealed that the system was doing exactly what we'd trained it to do, generate likely
responses - and it turns out that responses like “Thanks", "Sounds good", and “I love you” are super

)

common - so the system would lean on them as a safe bet if it was unsure. Normalizing the
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Deep Reinforcement Learning

[Li, Monroe, Ritter, Galley, Gao, Jurafsky EMNLP 2016]
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Deep Reinforcement Learning

[Li, Monroe, Ritter, Galley, Gao, Jurafsky EMNLP 2016]
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| earning: Policy Gradient

REINFORCE Algorithm (Williams,1992) J(0) = E[R(s1, 82,...,8N)]

VJ(0) = Viogp(sy,ss,...,sn)R(s1, 82, ..., 8N)

What we want to learn VJ(O) = Vlog H p(3i|3i—1)lR(3h 89y vuuy SN)
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Q: Rewards?



Q: Rewards?

A: Turing Test




Q: Rewards?

A: Turing Test

Adversarial Learning
(Goodfellow et al., 2014)



Adversarial Learning for Neural

B] a‘ Og | J@ ILi, Monroe, Shi, Jean, Ritter, Jurafsky EMNLP 2016]

< @ =

Real-world sample

conversations human response
\_//

Discriminator

g
i generate -o

response =

=P Real or Fake?

Response Generator



Adversarial Learning for Neural

B] a‘ Og | J@ ILi, Monroe, Shi, Jean, Ritter, Jurafsky EMNLP 2016]

(Alternate Between Training Generator and Discriminator)
< @ =

Real-world sample

conversations human response
¥/

Discriminator

g
' generate .°

response -

== Real or Fake?

Response Generator



Adversarial Learning for Neural

B] a‘ Og | J@ ILi, Monroe, Shi, Jean, Ritter, Jurafsky EMNLP 2016]

(Alternate Between Training Generator and Discriminator)
< @ =

Real-world sample

conversations human response
¥/

Discriminator

g
' generate .°

response -

== Real or Fake?

Response Generator

REINFORCE Algorithm (Williams, 1992)



Adversarial Learning Improves
Response Generation

vs vanilla generation model

Human Evaluator: 62% 18% 20%
Adversarial Success
D (How often can you fool a machine)
Adversarial Learning
Machine Evaluator: Standard Seq2Seq model 4.9%

Adversarial Adversarial Tie
Win Lose

[Bowman et. al. 2016]

Slide Credit: Jiwei Li



Q: Large, End-to-End Datasets for NLU?

e \Web-scale Conversations”?

e \Web-scale Structured Data”



Q: Large, End-to-End Datasets for NLU?

: G tes fluent a |
* Web-scale Conversations”

e \Web-scale Structured Data”




Q: Large, End-to-End Datasets for NLU?

Generates fluent open domain

e \Web-scale Conversations”?

replies

 \Web-scale Structured Data? Really Natural Language
Understanding?



Q: Large, End-to-End Datasets for NLU?

Generates fluent open domain

e \Web-scale Conversations”?

replies

 \Web-scale Structured Data? Really Natural Language
\ Understanding?



| earning from Distant
Su perViSiOn [Mintz et. al. 2009]

1) Named Entity Recognition
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