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Outline

What are Machine Learning and Deep learning

Machine Learning and Machine Learning Process

Feed Forward Networks

LSTMs/CNNs

NTMs and Encoders

What is representation learning

Word2Vec

Node2vec

Motivating use cases

-Emotion recognition (the VERA project, Customer Management)

-HSCodes Prediction (Neural Machine Translation, Logistics)

-Representation Learning for Rule Learning (Customer Activation)
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AI/Machine Learning/Deep Learning

Artificial Intelligence

Techniques mimicking 
human behaviour

Machine Learning

Learn from data after 
specifying the features

Deep Learning

Learn the features 
while learning from 
data
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What is Machine Learning?
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What is Machine Learning?

Machine learning trains mathematical functions to distinguish 
cloud of points in classes (classification or to find a trend that fits 
the cloud of points (regression).
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Machine Learning Process
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What is Deep Learning?
Feedforward network

Flat Data

“Neurons”
Equation of classification 

boundary
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What is Deep Learning?
Convolutional Network (for images)
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What is Deep Learning?
LSTM Network (for sequences)
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Representation Learning, Word2Vec
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Representation Learning, Node2Vec
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Motivating Use Cases

3 Applications from Industry:

Emotion recognition (the VERA project, Customer 
Management)

-HSCodes Prediction (Neural Machine Translation, Logistics)

-Representation Learning for Rule Learning (Customer 
Activation)
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Motivating Use Cases: VERA
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VERA Voice Signal
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VERA Architecture
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Results: Emotion and Stress Prediction
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VERA: Ethical Problems

- Usage of emotions patterns to scam people 
into doing something

- Usage of emotion patterns to lure information

- Usage of emotion patterns to fire personnel

- Profiling and tracking people based on emotion 
responses
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Motivating Use Cases: HS Codes
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Component 1: Word Embeddings
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Component 1: Word Embeddings
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Component 2: Neural Machine 
Translator
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Quality Curves

Confidence of 80%

About 16% of the data 
can be automatically 
labelled.
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Results

● The NMT succeeds at classifying about 16% of 
the data with a 80% confidence.

● This result is going to be replicated through 11 
states (the biggest ones being Germany and 
UK)

● Any percentage point of saving is tens of 
thousands of euros.
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HS Codes: Ethical Problems

The main issue with automating everything is that 
less people will be hired to perform the job that the 
robot is taking care of. 

Of course the same people could be used for 
something more meaningful if the process is 
particularly repetitive. 

Profiling is also a problem, although less accentuated 
in this particular case, given that a code has to be 
provided by law.
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Motivating Use Case, Segmenting 
Customers for Customer Activation

Pension funds send news letters to:

Advise the customer concerning their pension

Changes in the law

Notify a new available service

Notify changes in the taxation

The pension fund really needs that as many customers as 
possible check the information, but the budget is limited! 
→ Machine Learning to segment the customers!
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The problem: Machine learning 
algorithms are black boxes (?)

Not always, Decision trees are not black box. 
They define rules.
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Motivating Use Cases: Random Forest 
Node Embeddings
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Random Forest Node Embeddings 
Example
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RFNE Some Results, classify

It does not lose information wrt RandomForests, 
so it is a plausible feature extraction



30

RFNE, Describe
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RFNE, Describe
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Ethical Problems

- Segmenting Customers to hypertarget them 
with the perfect advertisement.

- Scamming customers very effectively and 
cheaply.

- Grouping Customers unfairly, without their 
consent.
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Conclusion

● AI offers many advantages
● Automation
● Targeting population
● Produce New insights

● It comes with a number of negative aspects:
● People lose jobs
● Scamming
● Unfair use of data
● Intellectual property 
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Questions ?
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