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Cognitive Stages

Symbols
Exploration, 

direct sensory input

Abstraction 
and reasoning

Symbols or words 
represent objects

Connectionist AI

Deep-learning…

Symbolic AI

Rule engines…

YOUNG CHILD ADOLESCENT, ADULT



5 tribes of AI

The Master 
Algorithm, 
Pedro Domingo 

CONNECTIONISTS
From neuroscience

Backpropagation

2

SYMBOLISTS
From logic, philosophy

Deduction

1

BAYESIANS
From Statistics

Probabilistic inference

4

EVOLUTIONARIES
From evolutionary biology

Genetic programming

3

ANALOGIZERS
From psychology

Kernel machines

5



Examples Hybrid AI

Hybridation Use case
Semantic Graphs embedded in Neural 
Networks

Better fraud detection
Job search

Production Rules created by ML Understandable decision (credit 
scoring, troubleshooting,…)

Learning parameters in expert created 
Bayesian network

Diagnostic, troubleshooting

Neural Networks to create a Semantic 
Graphs  

Better graphs of users, 
resources, ..

Semantic graph to provide more features 
in ML models

Better analysis (ex access 
control)

Bayesian reasoning in Neural Networks More robust decision making 
Neural Networks in Multi Agent Systems Autonomous defense systems



Link together different data silos  >  Create Knowledge Graphs > Integrated knowledge
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Bring AI Magic to the Enterprise

“Your restaurant
is booked for 6 pm“

“How to configure 
the new production 

line to meet new 
customer 

requirements?”

“I will evaluate all 
constraints and 
provide a list of 
possibilities.”



Add formal semantic representations to existing 
data to allow inference and machine processing

Take-aways

Create a global data reference model 
to break down internal silos 

Start building knowledge graphs for each business 
domain to ease integration of multiple data source, 
machine learning models and business rules.
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Question ? 


