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Supervised Learning

* have x and y
+ goal is to approximate function that predicts y with x

* e.g.: classification (MNIST digits, IMDB sentiment),
regression
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* have x without y labels

NYCDATA SCIENCE
ACADEMY



Unsupervised Learning

* have x without y labels
+ goal is to learn data’s underlying hidden structure
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Unsupervised Learning

* have x without y labels
+ goal is to learn data’s underlying hidden structure
* e.g.: word vectors, GANs
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Reinforcement Learning

state VNENE * action

* an agenttakes action in an environment
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Reinforcement Learning

state VNENE * action

* an agenttakes action in an environment
« environment returns state, i.e., reward at t, state at t + 1

0
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Reinforcement Learning

state VNENE * action

* an agenttakes action in an environment
« environment returns state, i.e., reward at t, state at t + 1
* repeat
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Deep Q-Learning

Mnih et al. (2015)
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Deep Q-Learning
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Environments

[OpenAl Gym]

[Google DeepMind Lab]
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https://github.com/openai/gym
https://deepmind.com/blog/open-sourcing-deepmind-lab/
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Essential Theory

© Markov Decision Processes

[ GitHub Content ]
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https://github.com/the-deep-learners/study-group/tree/master/weekly-work/week15#markov-decision-processes

Essential Theory

© Markov Decision Processes
® Q-Learning

[ GitHub Content ]
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https://github.com/the-deep-learners/study-group/tree/master/weekly-work/week15#markov-decision-processes

Essential Theory

© Markov Decision Processes
® Q-Learning
® Policy Gradients

[ GitHub Content ]
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https://github.com/the-deep-learners/study-group/tree/master/weekly-work/week15#markov-decision-processes

Essential Theory

© Markov Decision Processes
® Q-Learning

® Policy Gradients

@ Actor-Critic Algorithm

[ GitHub Content ]
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https://github.com/the-deep-learners/study-group/tree/master/weekly-work/week15#markov-decision-processes
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In Practice

® Cart Pole Deep Q-Learning
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The Cartpole Game
OpenAl

In Practice

© cart position
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The Cartpole Game
OpenAl

In Practice

© cart position
® cart velocity

® pole angle
@ pole angular velocity
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Installation

(outside my container

In Practice

© https://github.com/openai/gym
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In Practice

Installation

(outside my container

© https://github.com/openai/gym

® anaconda

® (pip install gym[atari])
® pip uninstall pyglet

® pip install pyglet==1.2.4
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In Practice

Installation

(outside my container

© https://github.com/openai/gym

® anaconda

® (pip install gym[atari])
® pip uninstall pyglet

® pip install pyglet==1.2.4

0O jupyter notebook in nyc-ds-academy directory
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In Practice

[ cartpole notebook ]

NYCDATA SCIENCE
ACADEMY



Outline

Applications

@ Contemporary Applications

NYCDATA SCIENCE
ACADEMY



Unit 10 —

Deep RL
AlphaGO
Silver et al. (2016)
EOO Google DeepMind 8% AlphaGo
Applications Challe:ngTcahtzgn
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[ AlphaGo Zero blog post ]


https://deepmind.com/blog/alphago-zero-learning-scratch/

Genetic Algorithms

Applications

[ Mar/l/O |
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https://www.youtube.com/watch?v=qv6UVOQ0F44

Automated Experimentation

Applications

[ OpenAl Lab ]
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https://github.com/kengz/openai_lab

Ready-Made Agents

Applications

[ Coach]
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https://github.com/NervanaSystems/coach

Human Imitation Learning
Warneken & Tomasello (2006)

Applications

[ videos ]

NYCDATA SCIENCE
ACADEMY


https://www.youtube.com/watch?v=RK8rKKp-vP0

Machine Imitation Learning
Finn, Levine & Abbeel

Applications

[ videos ]
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https://www.youtube.com/watch?v=hXxaepw0zAw

Applications

Software 2.0
Karpathy (2017)

[ Medium ]
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https://medium.com/@karpathy/software-2-0-a64152b37c35

Outline

Al Revolution

@® The Al Revolution
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Jeanne Calment

Al Revolution
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Jeanne Calment
(1875-1997 — i.e., 122 years)

21 121

Al Revolution
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Life in the Year 2138

Al Revolution
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The Al Revolution

Hasn’t Even Begun

Al Revolution

NYCDATA SCIENCE
ACADEMY



Al Revolution
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Biodiversity during the Phanerozoic

All Genera v
Well-Resolved Genera-
Long-Term Trend —

Al Revolution The “Big 5" Mass Extinctions 7

Cther Extinction Events w

Thousands of Genera
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Unit 10 —
Deep RL

Intro
Theory

In Practice

Applications

Al Revolution

0
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© data doubling every 18 months

Al Revolution
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® processing power cost halving every two years

Al Revolution
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® cheap sensors appearing everywhere
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Al Revolution

© data doubling every 18 months
® processing power cost halving every two years
® cheap sensors appearing everywhere

@ Deep Learning techniques refined in academia and in
industry
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Worldwide digital data created and replicated
Zettabytes™

FORECAST

Al Revolution
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Source:IDC  *1 zettabyte = 1 trillion gigabytes Estimate
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Jeanne Calment

Al Revolution

NYCDATA SCIENCE
ACADEMY



Thiel & Masters (2014)

RECURRENT COLLAPSE EXTINCTION
Al Revolution /\/\/ A
PLATEAU TAKEOFF

0
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Al Revolution
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Al Revolution

(@ Anomaly (°C) relative to 1901-2000

Jan-Dec Global Mean Temperature over Land & Ocean
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Al Revolution

I Still lots to go around
Nuclear-warhead stockpile, ‘000

RUSSIA'S FIRST  CUBAN MISSILE FALL OF NEW
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1 i | i | i i 40
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Source: Bulletin of the Atomic Scientists

*Strategic Arms Limitation Treaty Strategic Arms Reduction Treaty
iStrategic Offensive Reductions Treaty SIncludes 5,500 retired warheads awaiting dismantling
**Excludes retired warheads
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Pinker & Mack (2014

SRR B R Riliics HOMICIDE RATES IN THE US AND ENGLAND.
1967-2013, AND THE WORLD, 20032012
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Pinker & Mack (2014
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Unit 10 —
Deep RL

World population living in extreme poverty, 1820 to 2015 R

in Data
Share of people living in extreme poverty | Share of people not in extreme poverty

OAbsolute  @Relative
100%

Al Revolution
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0%,
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Data source: World Poverty in absolute numbers (Max Roser based on World Bank and Bourguignon and Morrisson (2002))
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Unit 10 —
Deep RL

Literate and illiterate world population, 1800 to 2014

OAbsolute  @Relative
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Al Revolution 90%
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Data source: Literate World Population (Our World In Data based on OECD and UNESCO)
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The Polity IV score captures the type of political regime for each country on a range from -10 (full autocracy) to +10 (full
democracy). Regimes that fall into the middle of this spectrum are called anocracies.

Population in Democracy Population in Closed Anocracy | Population in Autocracy
Population in Colony

OAbsolute  @Relative
1%

Al Revolution

%
1816 1840 1860 1880 1900 1920 1940 1960 1980 2000 2015

Data source: World Population by Political Regime they live in (by Our World In Data)

Number of world citizens living under different political regimes
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Global child mortality, 1800 to 2015

Share of the world population dying and surviving the first 5 years of life.

World - Share dying in first 5 years | World - Share surviving first 5 years of life

100%

Al Revolution
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0%
1800 1850 1900 1950 2000 2015

Data source: Global child mortality (since 1800) based on Gapminder and World Bank
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Human-Level
Intelligence Station
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Al Revolution
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Al Revolution

Human-Level

Intelligence Station
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Hey look!
AI is arriving|
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Human-Level
Intelligence Station

It's coming
Al Revolution FAST!

¥4 419

VA 7 7 o emmmen 4

NYCDATA SCIENCE
ACADEMY




Human-Level
LIntelligence Station
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Exponential Growth of Computing
Twentieth through twenty first century
Logarithmic Plot

Al Revolution
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Computer
| Performance

/ - Human
Performance

, We are here

Al Revolution
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Median Median

Expert Expert
Prediction Prediction
Al Revolution for AGI for ASI
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Al Revolution

Human Progress

I
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Time
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