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Dialog Systems: Where are they?

Hey Cortana
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Dialog Systems: Examples

Auto-informer
e Closed Domain
e Task-oriented
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Dialog Systems: Examples

General
ELIZA
e Closed Domain
e General
Task-
oriented
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ELIZA

aBTO-WHOPMATOPHI

THE BROADCASTERS DATABASE
PRESENTS:

ELIZA

BE SURE CAPS LOCK IS ON
TYPE t* TO TERMINATE
NO COMMAS PLEASE
ELIZA TAKES A FEW SECONDS TO
THINK BEFORE ANSWERING YOU.

HIt I'M ELIZA THE BROADCAST PSYCHIATRIST,
WHAT IS YOUR PROBLEM?

? I'm at the end of my rope.

SAY, DO YOU WORK IN BROADCASTING?

T no

WHAT DOES THAT SUGGEST TO YOU?

T Well, that I work in some other field.
7TRedo from start

7 But we've come so far?_
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Dialog Systems: Examples
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Dialog Systems: Examples

ConvAl Goal
e Open Domain
e Task-oriented
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Dialog Systems: Examples
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Dialog Systems:
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Task-oriented Systems

Task Completion Rate (TCR)

# Successful Runs

Task Completion Rate =
# All Runs

End-to-end LSTM-based dialog control optimized with supervised and reinforcement learning

Jason D. Williams, Geoffrey Zweig, arxiv:1606.01269
iPavlov.



Dialogue System

Task-Oriented

e Personal assistant, achieve a
certain task

e Combination of rules and statistical
components

O

iPavlov.

POMDP for spoken dialog systems
(Williams and Young, 2007)

Learning End-to-End Goal-oriented
Dialog (Antoni and Weston, 2016)

An End-to-End Trainable Task-oriented
Dialogue System (Wen el al., 2016)

Chit-Chat

e No specific goal, focus on
conversation flow

e \Work using variants of seq2seq
model

o

A Neural Conversation Model (Vinyals
and Le, 2015)

Deep Reinforcement Learning for
Dialogue Generation (Li et al., 2016)
Conversational Contextual Cues: The
Case of Personalization & History for
Response Ranking (AlRfou et al., 2016)



Task-Oriented Dialogue System

Speech Signal Hypothesis
are there any action movies to
see this weekend Language Understanding (LU)
) Speech * Domain Identification
' Recognition * User Intent Detection

Text Input * Slot Filling
= Are there any action movies to see this weekend?

= Semantic Frame
N\ request_movie
vgen re=action, date=this weekend

Dialogue Management (DM)
* Dialogue State Tracking (DST)
* Dialogue Policy

( Natural Language

Text response L Generation (NLG)
Where are you located?

System Action/Policy
request_location



Semantic Frame Representation

e Requires a domain ontology
e Contains core content (intent, a set of slots with fillers)

Restaurant
Domain

Cprice) SwpD find_restaurant (price="cheap”,
e Sestaurani3 type="taiwanese”, location="oakland”)
Qocation)

iPavlov.

2 find a cheap taiwanese restaurant in oakland]




Database / Ontology

Domain-specific table

Target and attributes

Task completion:

Finding the row that satisfies the constraints

iPavlov.



Dialogue Schema

Dialogue Act: inform, request, confirm (system only)
Task-specific action (e.g. book_ticket)

Others (e.g. thanks)

User Intent System Action
= Dialogue Act + Slot = Dialogue Act + Slot

Find me the Bill Murray’s movie.

request(moviename; actor=Bill Murray)

[ When was it released? L
request(releaseyear)

User Bot

I think it came out in 1993.
inform(releaseyear=1993)
iPavlov.



Task-Oriented Dialogue System

Speech Signal Hypothesis
are there any action movies to
see this weekend Language Understanding (LU)
) Speech * Domain Identification
' Recognition * User Intent Detection

Text Input * Slot Filling
= Are there any action movies to see this weekend?

= Semantic Frame
N\ request_movie
vgen re=action, date=this weekend

Dialogue Management (DM)
* Dialogue State Tracking (DST)
* Dialogue Policy

( Natural Language

Text response L Generation (NLG)
Where are you located?

System Action/Policy
request_location



Natural Language Understanding Pipeline

1. Domain 2. Intent
Classification W] Classification

3. Slot Filling

iPavlov.



Domain/Intent Classification

/[ find me a cheap taiwanese restaurant in oakland]

Movies Find_movie
Restaurants Buy tickets
Sports Find restaurant
Weather Book table
Music Find_lyrics

iPavlov.



Slot Filling

Slot value pairs
Is there um a cheap place in the centre of town please?

l l ll l l l l food=Italian| A

O O OO0 O OO0 (@) food=Chinese x
v v v v

B-price B-area l-areal-area area=centre | /

area=north x

price=cheap

iPavlov. ®



Task-Oriented Dialogue System

Speech Signal Hypothesis
are there any action movies to
see this weekend Language Understanding (LU)
) Speech * Domain Identification
' Recognition * User Intent Detection

Text Input * Slot Filling
= Are there any action movies to see this weekend?

= Semantic Frame
N\ request_movie
vgen re=action, date=this weekend

Dialogue Management (DM)
* Dialogue State Tracking (DST)
* Dialogue Policy

( Natural Language

Text response L Generation (NLG)
Where are you located?

System Action/Policy
request_location



Dialog Management

| sample problem

where would you like to fly from?
: [Boston/0.45]; [Austin/0.30]

sorry, did you say you wanted to fly from Boston?
: [No/0.37] + [Aspen / 0.7]

cwncw

Updated belief = ?
[Boston/?; Austin/?; Aspen/?]

. DIALOGUE MANAGER
. semantic
semantic

int tat interpretations
el with confidence action

Ditog —
State

Score

‘ Confidence -
Annotator

Tracking

iPavlov.



Example Dialog

iPavlov.

I’m looking for a Thai restaurant.

request (restaurant; foodtype=Thai)

Something in the centre.

inform (area=centre)

What’s the address?

request (address)

Thank you, bye.

bye ()




Dialog State Tracker

Maintain a probabilistic distribution instead of a 1-best prediction for better
robustness to recognition errors, ambiguous input, NLU errors

Slot Value

# people 5(0.5)

time 5 (0,5) How can | help you?
Slot Value How many people?

#people  3(0.8) ]
time 5(0.8)

iPavlov.



Task-Oriented Dialogue System

Speech Signal Hypothesis
are there any action movies to
see this weekend Language Understanding (LU)
) Speech * Domain Identification
' Recognition * User Intent Detection

Text Input * Slot Filling
= Are there any action movies to see this weekend?

= Semantic Frame
N\ request_movie
vgen re=action, date=this weekend

Dialogue Management (DM)
* Dialogue State Tracking (DST)
* Dialogue Policy

( Natural Language

Text response L Generation (NLG)
Where are you located?

System Action/Policy
request_location



Template-Based NLG

Define a set of rules to map frames to NL

Semantic Frame Natural Language

confirm() “Please tell me more about the product your are
looking for.”

confirm(area=SV) “Do you want somewhere in the SV?”

confirm(food=S$V) “Do you want a SV restaurant?”

confirm(food=SV,area=SW) “Do you want a SV restaurant in the SW.”

- Pros: simple, error-free, easy to control
- Cons: time-consuming, rigid, poor scalability

iPavlov.



Existing Solutions

iPavlov.



Existing Solutions

'] ] Rasa_NLU

1 weather_guery,

Rasa NLU/Core

date: tomorros,

What’s the weather
like tomorrow? Eﬁ

H

Yourdatabase,

backend or CRM

[ I Rasa_Core

Where are you based?

location_gquestion,

! weather_api_call,

iPavlov.




Existing Solutions

SRL Model MC Model TE Model AllenNL P

AllenNLP

Semantic Role Labeling

Enter text or [ Choose an example... ¢]

Sentence

RUN > Run model to view results

iPavlov.



DeepPavlov
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DeepPavlov
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DeepPavlov

iPavlov.

iPavlov.



Real World Examples

iPavlov.



Real World Examples

e Alisa of Yandex

iPavlov.



Real World Examples

e Alisa of Yandex
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Real World Examples

e Alisa of Yandex
e Replika.ai

inspiring

Replika is an Al friend that's always there for you. Grow your own.

Choose a name Create

iPavlov.



Real World Examples

e Alisa of Yandex
e Replika.ai
e Siri
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Real World Examples

e Alisa of Yandex
e Replika.ai
e Siri

e \era- HR-bot
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Real World Examples

e Alisa of Yandex
e Replika.ai
e Siri

e \era- HR-bot
e etc

iPavlov.



Questions?
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