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But is this fear justified?

Has “artificial intelligence” finally “arrived”?
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What is artificial intelligence

• Artificial intelligence is the area of computer science that studies intelligent
behavior from a computational point of view

• Understanding a behavior X is understanding how to generate it by computer

• X may be solving a problem, recognizing an object in an image, understanding
a joke, doing the dishes, etc.

• Some behaviors require some type of “body” (sensors, actuators): robots
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History of artificial intelligence: A. Turing (1912–1954)

• Turing developed (in paper) the universal, programmable computer

• Current computers not more powerful than “Turing machine”: compute exactly
the same

• Turing’s goal was not practical: it was about about abstract math problem

• Turing explained how his “machine” can exhibit intelligent behavior and how
this can be determined (Turing test; 1950)
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Artificial Intelligence: First Decades

• Study of AI takes shape at the end of the 50s

• Challenge: If claim was “machines cannot do X”; write program to do X

• Progress: Programs that play chess, solve puzzles, prove theorems

• Challenges: None with abilities of a 5 years child: motor, visual, linguistic
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Why AI in the news?

Apple Siri: interaction through voice

Google cars: self-driving cars

Facebook: face recognition

Amazon, Netflix: personalized recommendations

IBM Watson: Jeopardy (TV EEUU) and other uses

Deep Mind: Atari, Chess, Go from self-play alone

. . .

New generation of AI applications

mostly based on machine learning
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Machine Learning

=⇒ f =⇒ 6

• We want a function f(x) that maps image x to digit 0–9 it contains

• Writing a program by hand for computing f is too hard

• It’s better to learn f from examples: 〈x1, f(x1)〉, . . . 〈xn, f(xn)〉

• Usually form of f is given, like in neural nets, parameters learned
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AI: Model-free Learners vs. Model-based Solvers

• Machine learning produced impressive applications but no general intelligence

• Learning to associate stimulus with responses important but insufficient

• Limitations:

. no generality

. no understanding

. no explanation

. no models

• Another thread in AI, concerned with solvers that reason with models

• AI solvers exhibit more “intelligence” in usual sense (reasoning, planning) but
less visible in terms of applications
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Learners and Solvers: System 1 and System 2?

Current dual-process accounts of the human mind assume two processes (Daniel
Kahneman: Thinking, Fast and Slow):

System 1 System 2
(Intuitive Mind) (Analytical Mind)

fast slow
associative deliberative

unconscious conscious
effortless effortful
parallel serial

specialized general
. . . . . .

Learners? Solvers?
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The Rise of AI and Machine Learning

• AI is fascinating subject; a lot has been learned, much more yet to learn

• Human-level AI is far, but current AI can be used for good or ill

• Efforts to align AI with human values, nice, but other forces at play

• Markets and politics focused on bottom line and aimed at our System 1

• Life in modern world need System 2 informed by facts and common good

• If we want good AI, we need a good and decent society
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