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What is my balance?

Can you give a mortgage?

I would like to open an account.



Intent Classification



Balance

Mortgage

Account

get_balance()

check_mortgage()

open_accont()



Balance
What is my balance?

Can you tell me how much 
money do I have left on my 
account?

How much money do I 
have?

Are there any money left on 
my account?

What is the balance of my 
account?

Mortgage
Can I have a mortgage?

I need a mortgage!

Can you assist me with a 
mortgage?

How can I get a mortgage?

I would like a mortgage!

Account
I want a new account!

Can you open me an 
account?

I would like to become your 
customer.

I would like to open an 
account.

New account, I need it now!



Mortgage
Account

Balance



What is my balance?

Can you give a mortgage?

I would like to open an account.

Balance

Mortgage

Account



Do you like movies?

How are my sport teams doing?

How to get from Paris to London?



Other

Mortgage
Account

Balance



Other

Mortgage
Account

Balance

Sport

Movies

Navigation



y* = argminŷ ∑y∊Y L(y, ŷ) Pr[y|x]

Zero-one Loss
y* = argmaxy Pr[y|x]
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What is the most similar intent?



What is the most similar intent?

AND

Isn’t it out of scope?











Dataset Out-of-Scope 
Utterances

OOS Dataset ✔

TREC-6 ❌

TREC-50 ❌

Web Apps ❌

Ask Ubuntu ❌

Chatbot Corpus ❌

Snips ❌

Liu et al. ❌



OOS 
Train

Train Out-of-Scope 
as 151st intent

OOS 
Threshold

A threshold on the 
classifier’s 
probability 
estimate

OOS 
Binary

Two-stage process 
where we 

first classify a 
query

as in- or 
out-of-scope, 

then classify it into 
one of

the 150 intents if 
classified as 

in-scope









Baseline Models

Support Vector Machine

Multilayer Perceptron

FastText

Convolutional Neural Network

Bert

Google’s DialogFlow

Rasa NLU



Support Vector Machine



Multilayer Perceptron

Universal Sentence Encoding



FastText



Convolutional Neural Network



BERT



Google’s DialogFlow



Rasa NLU



Baseline Results











My Initial Work



How

are

you

fastText

fastText

fastText

Fixed Dimension

Dogs

are

fast

fastText

fastText

fastText

Fixed Dimension

Cosine Similarity Similarity Score







I would like to open account

How to open account - Account

I need new account - Account

I would like a mortgage - Mortgage

Can I have mortgage - Mortgage

What’s my balance - Balance

Tell me about sports - OOS

Cos sim.
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I would like to open account

How to open account - Account

I need new account - Account

I would like a mortgage - Mortgage

Can I have mortgage - Mortgage

What’s my balance - Balance

Tell me about sports - OOS

Cos sim.
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