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Top Tech Stocks
Weather the Storm

Percent change in stock price for the S&P 500

and select tech companies in 2020
WD O

A S&P 500
Netflix
Amazon
Microsoft

Apple

Alphabet

Facebook +16.3%

As of midday June 17

Source: Yahoo lnance
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Price Change - First Half 2020:

Apple(24.2%)



Price Change - First Half 2020

Expedia: -24%

United Airlines: -55.4%



Price Change - First Half 2020

Tesla: 158.1%
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= €he New York Times

The Coronavirus
Outbreak > Latest Updates Maps and Cases Reopenings by State Reopenings Halted Four Families Fight Back

When Will the Pandemic End? And How?

The infection has now penetrated the White House, where two
aides have tested positive. Unemployment could climb above 20
percent. And states are grappling with when and how to reopen.

Published May 10, 2020 Updated May 19, 2020
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NEWS

Home Video World Asia UK Business Tech Science Stories More ~

World Africa Australia  Europe  Latin America  Middle East More ~

Coronavirus: German outbreak
sparks fresh local lockdowns

{ 23June?020 f © ¥ [ < Share

Coronavirus pandemic

Authorities have sent supplies to the quarantined workers of the Tonnies meatpacking plant

German authorities in the state of North Rhine-Westphalia
have reimposed lockdown restrictions in two districts after a
spike in cases, with more than half a million people affected.
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(v oouare |
Coronavirus Live Updates

THE CORONAVIRUS CRISIS

After Weeks Of No New Cases Of COVID-19 In
New Zealand, 2 Arrivals Test Positive

June 16, 2020 - 1:48 PM ET

n LAUREL WAMSLEY

s

euronews.

NEW ZEALAND

Two cases of COVID-19 in New Zealand represent

'unacceptabe failure of the system,’ says PM

& Euronews * 17/06/2020

New Zealand recorded two new coronavirus cases after three weeks of no cases, in a situation
the prime minister called "an unacceptable failure of the system".

The two women, family members and New Zealand citizens, had travelled from the United
Kingdom and were in a managed isolation facility in Auckland upon arrival.
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O Signin The .
Guardian

News Opinion Sport Culture Lifestyle

ISRAEL '~ NEWS

Israel Faces Spike in New
Cases of COVID-19

Most new cases are being diagnosed in schools that had reopened after
being shut for more than two months.

World » Europe US Americas Asia Australia Middle East Africa Inequality More

By JAN JABEN-EILON o Q @ @ 58
June 12, 2020, 7:14 am shares

Coronavirus outbreak

Global report: South Korea has Covid-19 second wave
as Israel ponders new lockdown

New infections in and around Seoul; Spain reports 36 new
outbreaks; New Zealand strengthens borders

Coronavirus - latest updates
See all our coronavirus coverage

Sam Jones and Charles Anderson in Nelson

Benjamin Netanyahu sald the coranavirus "Is not affected al all l."( "l'.‘ climate” Mon 22 Jun 2020 15.38 BST
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Asia China India

Coronavirus: South Korea confirms
second wave of infections

€& © 22 June 2020 © ¥ [ < Share

Coronavirus pandemic
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Daily change Daily change

New cases ~ 8. South Korea ~ All time ~ New cases ~

Mar 15 Apr 8 May 2 May 26 Apr 4 Apr 23 May 12 May 31

Each day shows new cases reported since the previous day ' Updated less than 30 mins ago - Each day shows new cases reported since the previous day * Updated less than 30 mins ago -
Source: Wikipedia - About this data Source; Wikipedia - About this data
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In uncertain times



Sharp discontinuities



Before Corona

Post-Corona



a cliche






We start to see

as a potential enemy






The Stress of



It's not just the virus



but the future itself.




seeing the future

but as a threat
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= €he New York Times

The Coronavirus
Outbreak > Latest Updates Maps and Cases Reopenings by State Reopenings Halted Four Families Fight Back

When Will the Pandemic End? And How?

The infection has now penetrated the White House, where two
aides have tested positive. Unemployment could climb above 20
percent. And states are grappling with when and how to reopen.

Published May 10, 2020 Updated May 19, 2020
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climate crisis?



machine crisis?



Al-Impact on Productivity

- Q <share & = Memu

PWC | Global

® My account 'if? My Lists vV

Al to drive GDP gains of
$15.7 trillion with
productivity,
personalisation
improvements

S'Y 27 June, 2017

® Global GDP will be 14% higher in 2030 as a result of Al

® Productivity improvements are expected to account for half

of all gains to 2030

33



$13trn

McKinsey Global Institute

Notes from the Al frontier:
Modeling the impact of Al
on the world economy

September 4, 2018 | Discussion Paper

Nevertheless, at the global average level of adoption and
absorption implied by our simulation, Al has the potential to
deliver additional global economic activity of around $13 trillion

LD s st e,
by 2030, or about 16 percent higher cumulative GDP compared
with today. This amounts to 1.2 percent additional GDP growth
per year. If delivered, this impact would compare well with that of

other general-purpose technologies through history.
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$13trn? = nearly China's GDP

China / Gross domestic product

13.61 trillion USD (2018)

25T

1990 2000

» United States
20.54 trillion
USD

® China
13.61 trillion
USD

Japan
4.971 trillion
USD
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Al-Impact = Fire or Electricity

Yox recode
Google CEO Sundar Pichai says Al is
more profound than electricity and fire

How dangerous is fire or Al?

By Theodore Schieifer | @teddyschleifer | Jan 19,2018, 4:38pm EST

f W [_7_’; SHARE

Google CEO Sundar Pichal | MSNBC / Kim Whits
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a world changing
technology?



will Al

a world-altering



Al = machine learning

much progress.




In the early 2010s

(images, speech, etc.)



Improved algorithms

more data



powerful

tools



Al

= technology




affecting



On the up
Worldwide

Total private investment in Al Private investment in Al, 2018-19 Fpapers published
$bn By sector, % of total % of all publications

g [N
driving _ 7
Cancer drug m
development

( Facial recognition m ;

Digital content
Fraud prevention

in finance
Property

Semiconductors 0
2009 11 13 15 17 19* 1998 2005 10 15 18

Source: Stanford Institute for Human-Centred Artificial Intelligence *To October

The Economist




Geoffrey Hinton: "in five years", "might be ten years" (2017)

NEW YORKER — = NEW YORKER

ANNALS OF MEDICINE APRIL 8, 2017 1S5UE G COH‘W)’ Hinton, a computer scientist at the Universit}' ofToronto,
speaks less gently about the role that learning machines will play in

A.l. VERSUS M.D. clinical medicine. Hinton—the great-great-grandson of George Boole,
whose Boolean algebra is a keystone of digital computing—has

rr P L . ' At e 8 e JeEre, . d
What pappens WhHen Aiggnosis 15 automalted:

sometimes been called the father of deep learning; it’s a topic he’s worked

By Siddhartha Mukherjee on since the mid-nineteen-seventies, and many of his students have
March 27, 2017 . . .
: become principal architects of the field today.
f L ]

“I think that if you work as a radiologist you are like Wile E. Coyote in
the cartoon,” Hinton told me. “You're already over the edge of the cliff,
but you haven'’t yet looked down. There’s no ground underneath.” Deep-

learning systems for breast and heart imaging have already been

developed commercially. *It’s just completely obvious that in five years
deep learning is going to do better than radiolo'sts,” he went on. “It
L

might be ten years. I said this at a hospital. It did not go down too well.”

Hinton’s actual words, in that hospital talk, were blunt: “They should
A B S0 o N

stop training radiologists now.” When I brought up the challenge to
B i

Angela Lignelli-Dipple, she pointed out that diagnostic radiologists

aren't merely engaged in yes-no classification. They’re not just locating

the embolism that brought on a stroke. They're noticing the small bleed

.835e:
e 3 elsewhere that might make it disastrous to use a clot-busting drug;
Egi S they’re picking up on an unexpected, maybe still asymptomatic tumor.
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medical diagnosis?
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nature

NEWS . 20 FEBRUARY 2020

Powerful antibiotics discovered usin Al

Machine learnin spots molecules that work even aainst
‘untreatable’ strains of bacteria.
AL, T e LS TS 1 A e il e 5 83 e e

Jo Marchant

48



v | naturemedicine L 4 e

We'd like to understand how you use our websites in order to improve them. Register your

Interest.

Review Article | Published: 07 January 2019

High-performance medicine: the convergence of human and
artificial intelligence

Eric J. Topol

Nature Medicine 25, 44-56(2019) | Cite this article
147k Accesses \ 389 Citations \ 2528 Altmetric \ Metrics
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by hand

with shoe leather



Workers replaced by robots?

Forbes

8,035 views | Nov 24, 2019, 01:00am EST

Is AI A Job Killer Or Job
Creator?

Kathleen Walch Contributor
COGNITIVE WORLD cContributor Group ©

Al

Al brings mixed emotions and opinions when referenced

in the context of jobs. If you ask the question “Do you
think Artificial Intelligence will be a net job killer or net
job creator?” to colleagues, friends, or strangers you're

bound to get some very strong opinions on this subject.
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= €he New HJork Times 2 A Sign in m

- r e = r
0 "| n,avlms Latest Updates Mapsand Cases  Reopenings by State  Reopenings Halted  Four Families Glldrd l (ln

News Opinion Sport Culture Lifestyle

RObO ts u,e Icome to T'a ke Over as Money P Property Pensions Savings Borrowing Careers More
b
Pandemic Accelerates Automation

Broad unease about losing jobs to machines could dissipate as
people focus on the benefits of minimizing close human contact.

Coronavirus outbreak

© This article is more than 2 months old

Bosses speed up automation as virus keeps
An AMP Robotics system sorting recyclable material at the company's lab in Louisville, Colo. Berjamin workers hOlTle

HRasmussen for The New York Times

Livelihoods at risk as EY finds 41% of employers globally
Q P prepare for after the crisis

By Michael Corkery and David Gelles PA Me di(l

April 10, 2020 ]| Mon 30 Mar 2020 00.01 8ST




a wave of unemployment

— . a\Vz
= Jow Researc lor = = Q
Pew Research Center Z.&
MAIN PUBLICATIONS TOPICS | INTERACTIVES MORE ~

FACTANK

NEWS IN THE NUMBERS

SEE ALL CORONAVIRUS RESEARCH >

IUNE 21, 2020 'i ' m B

Unemployment rose higher in three months of

COVID-19 than it did in two years of the Great

ecession

BY RAKESH KOCHHAR

The COVID-19 guthreak and the economic downturn it engendered swelled the ranks
of unemployed Americans by more than 14 million, from 6.2 million in February to
20.5 million in May 2020. As a result, the U.S. unemployment rate shot up from 3.8%

3 w_
in February - among the lowest on record in the post-World War IT era - t0 13.0% in
May. That rate was the era’s second highest, trailing only the level reached in April
(14.4%).
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automation technologies

based on Al-Technology



automation technologies

by substituting



displaced



Displacement



Lilly Irani

replace labor. (...)



automation technologies

new tasks




Reinstatement



Mixed effects




the future of work?



a race between

new,




task content of
production

reinstatement effect



market failures



Self-driving cars



my self-driving car?



Is the AV Technology
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THE WALL STREET JOURNAL.

BUSINESS | ONBUSINESS

Driverless Cars Are 90% Here. Another
90% Is Left to Go.

If building a robocar were just about putting the parts together, we'd be
living in the future already

General Motors has begun testing fully autonomous vehicles on public roads in Michigan,
starting with roads nearby its Technical Center in Warren,

PHOTO: GENERAL MOTORS

f John D, Stoll
May 24 2019 102 pm E
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Sacha Arnoud, Director of Engineering (Waymo)
(2018.2)

The first “90% of the technology
takes 10% of the time.”




Risk 1

Lane Change

GM, once the no. 1 car company in the world,
needs to shift focus from being the biggest
seller to the biggest spender if autonomous
cars are ever going to become mainstream.

Percentage of GM revenue spent on R&D and
CapEx

14%
12

2011 12 ‘13 ‘14 15 16 17 '18

Source: the company



Risk 2: safe “islands” around cities

WE4READ|

WIRED Pulse: Al at the Barbican

Why London's streets are a total nightmare for
self-driving cars

Qriginally designed far the horse and cart, London's narrow streets aren't
made for self-driving cars, There's also Boris Bikes, roundabouts, and black
cabs to deal with

By ALEX ELISEEV
31 May 2019
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Gatik

THE|ROBOTREPOR

Q THE|ROBOTREPOR —

Gatik turns right on middle-mile approach to
autonomy

By Steve Crowe | May 8, 2020

Gonoaa

Founded in 2017, Gatik launched a commercial service with Walmart in July 2019.
| Credit: Gatik

“Internally we track a better metric: days between intervention," he said; *l can't share that
number, but we classify the disengagement as passive or aggressive, Decision-making and
planning is where we spend most of our time. Decision-making is why we don't see self-
driving cars at scale with nobody on board. Our approach is tied ta the use-case we're
going after, Our policy is learning first, We use deep learning and cross-check the decisions
with dlassic robotics techniques.”

A gap in the market

Gatik's revenue [s in the “millions per year," according to Gatlk, This would be atypical for
Gatik's Level 4 autonomous box trucks are already making middle-mile deliveries the autonomous vehicle industry at the moment, Narang said Gatik has “long-term
for Walmart. [ Credit: Gatik contracts with sizable customers " Besides Walmart, its autonomous vehicles serve multiple
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"The state of Al hype

the state of Al science,



the Hype Cycle of Gartner

Peak of Inflated
Expectations

Expectations

Innovation Trough of
Trigger Disillusionment

Plateau of
Productivity
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Face Recognition



&he New 1Jork Times

Many Facial-Recognition Systems Are
Biased, Says U.S. Study

Algorithms falsely identified African-American and Asian faces

10 to 100 times more than Caucasian faces, researchers for the
National Institute of Standards and Technology found.

2, -
."‘ 4 “ ‘l};

Morning at Grand Central Terminal. Technology for facial recognition is frequently ’

biased, a new study confirmed. Timothy A. Clary/Agence France-Presse — Getty Images /

-~ g
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¥ A . ~ = N

By Natasha Singer and Cade Metz ‘ ¢

Dec. 19, 2019 f v lad ]




&he New Pork Eimes

Facial Recognition Is Accurate, if You're a

White Guy

By Steve Lohr

Feb. 9, 2018 v m

Facial recognition technology is improving by leaps and bounds.
Some commercial software can now tell the gender of a person in a
photograph.

When the person in the photo is a white man, the software is right
99 percent of the time.

Ehe New York Times

Many Facial-Recognition Systems Are Biased,
Says U.S. Study

Algorithms falsely identified African-American and Asian faces 10 to 100
times more than Caucasian faces, researchers for the National Institute of
Standards and Technology found.

Morning at Grand Central Terminal. Technology for facial recognition is frequently biased, a
new study confirmed. Timothy A. Clary/Agence France-Presse — Getty Images

By Natasha Singer and Cade Metz

Dec. 19, 2019 P » []
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Black Lives Matter

IBM is exiting the face
recognition business

80



Ehe New HJork Eimes

Amazon Pauses Police Use of Its Facial
Recognition Software

The company said it hoped the moratorium “might give Congress enough
time to put in place appropriate rules” for the technology.

Civil liberties advocates began calling for a ban on the use of facial recognition by law
enforcement in 2018. Elaine Thompson/Associated Press

By Karen Weise and Natasha Singer

June 10, 2020 f v - Q
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aw BUSINESS Q

Microsoft president calls for federal regulation of
facial recognition technology

By Clare Duffy, CNN Business
Updated 2205 GMT (0605 HKT) June 18, 2020
TR RNB DS SDRRE
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Orlando Sentinel

SPORTS OPINION BUSINESS OBITS TRAVEL ENTERTAINMENT

SOFTWARE IDENTIFIES
SUSPECT

THE ORLANDO SENTINEL

Get the free Sentinel Insight newsletter, a twice-
weekly glimpse of different points of view on issues

in the news.
SIGN UP

Privacy Policy

SEPTEMBER 15, 2004
R, B s S 200 T i T

S T. PETERSBURG -- A Pinellas County deputy used facial-
recognition software to identify a woman who used a fake
name, leading to the first local arrest made with the new

technology.



TECHNOLOGY The Secretive Company That Might End Privacy as We Know It

The Secretive Company
That Might End Privacy as

We Know It

A little-known start-up helps law enforcement match photos of
unknown people to their online images — and “might lead to a
dystopian future or something,” a backer says.

By Kashmir Hill

Published Jan. 18, 2020 Updated Feb. 10, 2020 f v <] ~» D '1157‘\
ol

Leer en espaniol

Until recently, Hoan Ton-That’s greatest hits included an obscure
iPhone game and an app that let people put Donald Trump’s
distinctive yellow hair on their own photos.

Then Mr. Ton-That — an Australian techie and onetime model —
did something momentous: He invented a tool that could end your
ability to walk down the street anonymously, and provided it to
hundreds of law enforcement agencies, ranging from local cops in
Florida to the FE.B.I. and the Department of Homeland Security.

His tiny company, Clearview Al, devised a groundbreaking facial



i 1 Rank One

Home > Products & Solutions >  Biometric Authentication >  Face Recognition >  NeoFace Watch

NeoFace Watch

FACIAL RECOGNI

TION

L4

Is yoUr 8ystem powereaibyithe industry's fastest
and most geelrate solution?

Technology Company

VIGILANT FAGESEARCH™ & OMMRLE " The trusted face
| he " - recognition

Vigilant Solutions' facial recognition technology utilizes biometric : S T - .
algorithms of facial landmarks to find potential matches to help e e o L company since
law enforcement develop strong investigative leads. g W2 o 2002

REQUEST ADEMOD

Fighting crime and
curtailing human bias

Face recognition technology has
proven an iImperative tool
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China
© This article is more than 2 years old

China testing facial-recognition surveillance
system in Xinjiang - report

System alerts authorities when suspects on watchlist stray from
their home or workplace

Tom Phillips in Beijing

€he New York imes

China Uses DNA to Map Faces, With Help

From the West

Beijing’s pursuit of control over a Muslim ethnic group pushes the
rules of science and raises questions about consent.
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Images from a study in 2013 on 3-D human facial images. BMC Bioinformatics

a2

By Sui-Lee Wee and Paul Mozur

Published Dec. 3, 2019 Updated Dec. 10, 2019




Al has been



electricity



the cloud



Al's potential?!



the effect

Its adoption



Idiot savant



The Al Technology

another breakthrough!



Al Winter

he new revolution
Artificial intelligence, selected events

1948— Alan Turing writes the first
50 chess-playing program

55 « The term “artificial intelligence” appears for the first
time, in a resesrch proposal, giving birth te the field
—— Frank Rosenblatt demonstrates the Perceptron,
a simple artificial newural network

60

65 = ELIZA, the first chatbot, is created 3t MIT

o —= 1979 The Stanford Cart, a wheeled robot,
successfully navigates a complicated enviconment

< First "Al winter” 1974-50

— Japanese government invests heaviy in
"Fifth Generation" Al project

85
.'} Second "Al winter" 198794

A computer named Deep Biuz beatsthe
world chess charnpion

000 2008 Waymo, a self-driving car firm, bullds
its first prototype vehicle

2010 A computer named Watson beats a

o human champion at Jeopardy!

1= 2011 Introduction of Sirl, Apple's widely used
voice assistant

A machine-learning program called AlexNet makes
substantial progress in image-recognitian, sparking
modam intarestin deep neural netwoch
* AlphaGo defeats grendmaster Lee Sedal at Go
— China makes automated facial recognition a key
part of its police state in Xinjlang
= Al systems match human performance ot
detecting some cancers and eye diseases

The Ecottonnist

94



1979 The Stanford Cart, a wheeled robot,
successfully navigates a complicated environment

A machine-learning program called AlexNet makes
ﬁb First “Al winter” 1974-80 I substantial progress in image-recognition, sparking
15 modern interest in deep neural networks

———= Japanese government invests heavily in — AlphaGo defeats grandmaster Lee Sedol at Go

“Fifth Generation” Al project 1

China makes automated facial recognition a key
85 20 | part of its police state in Xinjiang

e T Al systems match human performance at
# Second "Al winter” 1967-94 I detecting some cancers and eye diseases
95

A computer named Deep Blue beats the
world chess champion

95



Al summer



warmer






NOT:

coming again!



an autumnal breeze



“When you’re 90% done,



Platform-Monopoly



Monopsony




Al-Lockin-Loop

S 104



Network Effects

p Market Power




abuse of market power



the best
(not good enough)

How Al-Driven Companies Can
Outstrip Traditional Firms

The value that scale delivers eventually tapers
off in traditional operating models, but in digital
operating models, it can climb much higher.

Traditional
operating

model \\

\ Digital

operating
model

NUmber Of USErS -----cmeemmeememcmne s

From: “Competing in the Age of Al," by Marco lansiti
and Karim R. Lakhani, January-February 2020

107
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The regionality

all of 1ts relevance.



vertical integration



Expanding horizontally



competition reduced




acquisitions

Tech company acquisitions since 2010

. Alphabet B Amazon Apple Facebook Microsoft

2010 pgEx!
2011 &
2012 i
2013 ppal
2014 e
2015
2016
2017
2018
2019

Number of acquisitions per year
Chart: Protocol * Source: Pitchbook prOtOCOl

The five tech giants have collectively acquired more than 500 companies since 2010.

234 112



The concentration of big
tech




MAFAAs

Amazon and Alphabet



03

outdated definition
of monopoly

QUARTZ AL WORK A

Google, Facebook, and Amazon benefit from an
outdated definition of “monopoly”

November 13, 2018

')\ By Denise H
‘%\ y Denise Hearn

v Co-author, The Myth of Capitalism

Google was abla to buy its main compatitor, DoubleClick, and vertically integrate onling ad markets by buying
advertising exchanges.

115



consumer welfare



Q: a new competition?



2 recommendations



1. no acquisition



2. Exclusivity clauses



We need a broad discussion

of the digital economy.



