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WHAT IS AI?
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M c A r t h y : " t h e s c i e n c e a n d 
engineering of making intelligent 
machines." 

It is related to the similar task of 
using computers to understand 
human intelligence, but note that AI 
does not have to be limited to 
methods biologically observable.
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Two approaches:

•  Computational Models of Human Behaviour (external)
•  Computational Models of Human Thought (internal)

Note that “human” is understood to be equivalent to 
“intelligent” 



Artificial Intelligence
人工智能

Rén 人= man 
Gōng 工= work
Zhì 智= knowledge
Néng 能= ability

Réngōngzhìnéng 

“ability to have knowledge in something created by humans”
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MODELS
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AI ≠ ML ≠ DL…

•  AI is more general that Machine Learning or Deep Learning).

•  During decades, AI has foccussed on simbolic learning but 
nowadays the imperant paradigm is  sub-symbolic.
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“Primitive” AI : Expert Systems 

•  Rules (IF…THEN): 
–  IF it rains THEN there will be a traffic jam
–  IF there is a traffic jam THEN I will be late
–  IF I am late THEN I will lose my job

Facts: It rains 
+

Inference engine
=

Consequences: I will lose my job
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“Intermediate” AI: Fuzzy Logic 

Traditional Logic: {0,1}          
vs.            

Fuzzy Logic: [0,1]
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“Modern” AI	
  

Classification and Regression Trees, k-Nearest Neighbours, K-means, K-
prototypes, LVQ, MARS, Grammars, Ontologies, Case Based 
Reasoning, Cellular Automata, Swarm Models, Reinforced Learning, 
Hidden Markov Models, Bayesian Networks….

Prominently:

Genetic Algorithms

Deep Learning
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WHY AI  IS “TRENDY”
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1. It works!
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•  Not only in games,: for example, in 1998 LawGeex pitted 20 
experienced attorneys against a three-year-old algorithm trained 
to evaluate contracts. 

•  The contacts were Non Disclosure Agreements and the humans/
machine had to identify 30 legal terms and issues.
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2. Data Availability
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•  “Neoclassical” 
Production until 2000 = f(K,L)

•  Actual 
Production after 2000 = f(K,L,D)
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Cost

Economies of Scale + Economies of Scope



Netflix vs Blockbuster

•  Netflix knew which movies were requested but were not 
available, Blockbuster not

•  Netflix could recommend films according to customer’s 
preferences, Blockbuster not

•  Netflix could scalate easily (digital), Blockbuster not (“brick-and-
mortar”)

•  Netflix could manage its inventory depending on customer 
needs, Blockbuster no

êêêêêê
Nextflix is a giant, Blockbuster no longer exists
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Data Giants
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3. Computing Power

CPU	
  

	
  
	
  	
  	
  	
  	
  	
  	
  	
  

Tensor	
  Performance:	
  110	
  TeraFLOPS	
  	
  (1	
  TFLOP=1012FLOPS)	
  

GPU
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FPGA	
  

	
  
	
  	
  	
  	
  	
  	
  	
  	
  

TPU
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IPU

≈2 PFLOPS
10 to 100 faster than the 
fastest GPU 



200 PFLOPS (aprox 20.000   times faster than Titan V)  

In 2021 FRONTIER will reach 1 EFLOPS 
(1.000 PFLOPS)
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100 M times faster that a portable computer
10.000 years vs 1 second
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4. Algorithmic/Modelling advancements

•  RELU units vs. Sigmoid units

•  Deep Networks vs. Single layer networks

•  Improvements in learning (e.g. Adam) and  Meta-learning vs. 
standard backprop

•  Convolutional Networks, GANs,…

•  “Raw” representation vs. Feature pre-processing 

•  ….

	
  

	
  
	
  	
  	
  	
  	
  	
  	
  	
  



DILEMMAS
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•  Who should take the decisions?

PNAS,	
  Danziger	
  et	
  al	
  2011.	
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•  Which decisions must be taken?
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????	
   Sunway	
  TaihuLight	
  OK	
  (+/-­‐)	
  
Navinder	
  Singh	
  Sarao	
  

•  Who is responsible for the decisions?
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•  How decisions must be taken?  
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•  Which will be the impact on the labor market?

JOKE 
Computer Seller: “This computer will eliminate half of your work”

Buyer: “Give me two”
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ONE POINT ON THE FUTURE OF AI
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There are these two young fish swimming along and they 
happen to meet an older fish swimming the other way, 
who nods at them and says 

“Morning, boys. How’s the water?” 

And the two young fish swim on for a bit, and then 
eventually one of them looks over at the other and goes 

“What the hell is water?”

AI is the new water


