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The Al revolution — why?

35 years of data

2017

Attention Is All You Need
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Abstract

The dominant sequence transduction models are based on complex recurrent or
convolutional neural networks that include an encoder and a decoder. The best
performing models also connect the encoder and decoder through an attention
mechanism. We propose a new slmplc network architecture, the Transformer,
based solely on attention with rec ce a

entirely. E‘pcnmcm\ on two machine lr'.m\lduon m\l.s show these m()dcls to
be superior in quality while being more and requiring signi

less time to train. Our model achieves 28.4 BLEU on the WMT 2014 Englis
to-German translation task, improving over the existing best results, mr:[udmg
ensembles, by over 2 BLEU. On the WMT 2014 English-to-French translation task,
our model it anew singl del state-of-the-art BLEU score of 41.8 after
training for 3.5 days on cight GPUs, a small fraction of the training costs of the
best models from the literature. We show that the Transformer generalizes well to
other tasks by applying it successfully to English constituency parsing both with
large and limited training data.
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From search engine to ‘prediction machine’
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From the automation of agriculture

and industry to the automation of

white collar jobs
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Predictions vs Bureaucracy
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How much paperwork?

Score for "Bureaucracy” in DifferentJob Types

Software developer ........
Market analyst ~~~~~~~~~~~~~~~~~~~~ ““““““
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How much paperwork in banking?

Score for "Bureaucracy" in Different Jobs within a Bank

Compliance Officerf
Bank Teller |
Loan Officer
Customer Service Representative
Financial Analyst |
Economist
Branch Manager |
Investment Banker
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How much paperwork (1)

Score for "Bureaucracy" in Different Department Types

R&D Department

IT Department

Sales Department

Marketing Department

Legal Department

Logistics Department
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Finance Department

Production Department |
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”Bullshit jobs” and Baumol effect

20 Years of Price Changes in The United States
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World Ills Laid to Mackine e

By Einstein in Berlin Speeck
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DOES MACHINE DISPLACE
MEN IN THE LONG RUN?

AUTOMATION IN BRITAIN
\STIRS UNREST IN LAB OR AUTOMATION LOOMING LARGE IN LABOR PICTURE

Workers See ‘Robot Revolution’ 5\ ".; Automation® Mlght End Most
; /\ﬂ Unskilled Jobs In 10 Years

YN Automation Linked

Depriving Them of Jobs

THE NEW YORK TIMES., SUNDAY. FEBRUARY 26, 1928

MARCH OF THE MACHINE MAKES IDLE HANDS

v o e e | Prevalence  of Unemployment With - Greatly Increased Industrial Output '-,-w-- oy e o
e by & s con Pomts to the Inﬂuence of Labor-Savmg Devices as an Underlymg Cause | s e




We will not all be out of a job
...unfortunately



How do economists think about growth?
...the long run view

Y = A*F(K,L)
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It didn’t start yesterday ()

» 1840s: Telegraph, Washing machine
» 1850s: Steam locomotives, Photography

» 1860s: Freezing, Periodic table 1870s: Telephone,
Incandescent lamp

» 1880s: Electricity, Automobile

* 1890s: Camera, Radio

* 1900s: Airplane,

* Film 1910s: Electron tube, Motorized vehicles
« 1920s: Radio transmission, Refrigerator

* 1930s: Television, Jet engine

14



It didn’t start yesterday (ll)

* 1940s: Atomic bomb, Transistor

* 1950s: Birth control pill, Computer programming

* 1960s: Space exploration, Microchips

* 1970s: Internet, Personal computer

» 1980s: Mobile phones, CDs and digital audio formats
* 1990s: World Wide Web, Mobile phone revolution

« 2000s: E-commerce, Social media

« 2010s: Cloud computing, Artificial intelligence

« 2020s: Artificial intelligence in healthcare, 3D printing
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Leaders of innovation - countries
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* 1970s:
* 1980s:
* 1990s:
« 2000s:
» 2010s:

USA, UK

UK, France

France, Russia

USA, USA
Serbia/lUSA, Germany
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USA, USA

USA, USA
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