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Gleb Chuvpllo
Managing Partner @ Thundermark

Investor

Managing Partner @ Thundermark Capital,
and early-stage deep tech venture capital
fund backed by Peter Thiel (Miami).

Previously Venture Partner @ Hardware
Club, Rewired and Peak State Ventures
(NYC, London, Paris, Lausanne, Zurich).

Previously Portfolio Manager @ Thiel Macro
(Peter Thiel’s global macro hedge fund).

Previously Al-Driven Quantitative Trader @
Goldman Sachs ($10B hedge fund).

Scholar

MS in Electrical Engineering & Computer
Science @ MIT. Focus: Artificial Intelligence
and Robotics.

MBA in Finance & Strategic Management @
Wharton. Focus: Venture Capital Investment
Strategy.

Chartered Financial Analyst (CFA) & :
Member of the New York Society of Security '
Analysts (NYSSA). =

Serial Entrepreneur

Previously Founding Engineer @ Pager
($132.6M raised; VCs include NEA & Lux;
partnerships covering 15 million patients).

Previously Co-Founder & Head of R&D @
Ride (TPG Growth portfolio company;
acquired by Enterprise Holdings in 2016).

Previously Co-Founder & CEO @ Authy (YC
W12; acquired by Twilio in 2015).

Previously Early Engineer @ Palantir
Technologies (designed Al algorithms).

........................................................................................................................................................................

Researcher

Previously Researcher in Al & Robotics @
MIT Computer Science and Artificial
Intelligence Lab (designed SLAM algorithms
for autonomous underwater vehicles for the
US Navy).

Previously Researcher in Computational
Genomics @ Broad Institute at MIT and
Harvard (with Nick Patterson).
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VWe Invest in Deep lech /g
Al, Robotics, and Blockchain

* Deep Tech startups provide
\ technology solutions based on

substantial scientific or
engineering challenges.
*Embedded Al
Data Fabric
Composable Enterprise

Al Augmented Development

Secure Access Service Edge (SASE)

__Social Distancing Technolggies

EXPlamableAl* * [he most prominent deep tech
CarbonBased Transistors fields include advanced materials,
advanced manufacturing, artificial
intelligence, biotechnology,
blockchain, robotics, photonics,

Responsible Al _
Multiexperience ___
Digital Twin of the Person

Packaged Business Capabilities __
Generative Al ___
Composite Al
Adaptive ML _—

Xpectations

Citizen Twin

Bring Your Own Identity

- Social Data

~ Private 5G 1
Generative Acli\l\get:;g?fsl B?;f;:rgerr;ﬂzlbﬁ’:vacy Ontologies and Graphs e|eCtrOﬂ |CS ) aﬂd q Uantu m
2-Way BMI (Brain — Sensors

Machine Interface) COm pUtIﬂg.

() Health Passport
Self-Supervised Learning

Low-Cost Single-Board —

Computers at the Edge 7 ill\-l:scs:izgzlg:]s?gind Stey
Authenticated * Qurfund focus is on the
, Peak of Artificial Intelligence,
Innovation Inflated Trough of Slope of Plateau of
Trigger Expectations Disillusionment Enlightenment Productivity _ Robotics’ and Bloc kchain
Time verticals, which are in the sweet

Plateau will be reached:
() less than 2 years A more than 10 years ) obsolete before plateau As of July 2020 SDOJ[ for the fund IﬂveStmeﬂt

Source: Gartner hOHZOﬂ
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\What is Common Across Al Startups? 7
Deep Learning Revolution

Error rates on ImageNet Visual

Recognition Challenge, % * Deep Leaming is a class of Machine

| Learning technigues that combine large
neural networks (millions of free
parameters), high performance computing
(thousands of processors running in
parallel), and Big Data (e.g. millions of

vhEE e color images or recorded chess games).
Machines are now better at vision than humans (source: Stanford)
PN 112 woman * Deep Leamning is revolutionizing
— perception of the world by software

145 dress agents (vision, voice, natural language,
0.06 standing . .
013 with etc), and is now beating humans at many
S of these tasks.
0.06 two . . _
0.05 people * Deep Leamning is also supercharging
-0.14 in agug = . .
S capabilities of industrial and consumer
P robots, as well as autonomous vehicles,

el e & since perception Is crucial to empbodied Al

Example of the Stanford vision Al algorithm in action © THUNDERMARK CAPITAL. CONFIDENTIAL, DO NOT DISSEMINATE. 4




A Bit of History R
Steam Engine Amplified Our Muscle

7,000

e James Watt's steam engine introduced in
1775 allowed humans to overcome the
imitations of muscle power with mechanical
oower.,

WATT STEAM ENGINE INTRODUCED, 1775 3,000

WORLDWIDE HUMAN POPULATION—right-hand scale—,
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e [his enabled simultaneous rapid
developments in mechanical engineering,
chemistry, metallurgy, electricity, etc,
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Population explosion after steam engine was introduced”  » The result was an explosion in both human
% Africa =e= Latin America pOpL/”a-tiOﬂ and human SOCia| deve|0pmeﬂt.

Asia == Western Europe

25000 - Eastern Europe =e= Western Offshoots

Former USSR =e= World Average

e [he Industrial Revolution ushered in humanity's
first machine age: for the first time our
orogress was driven almost entirely by
technology, rather than biology.
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GDP per capita (Geary—Khamis dollars)
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e That technology was easy to copy, which
, ' ' | caused rapid globalization on top of rapid

Industrial Revolution and GDP per capita technologmal devebpmem-
" Source: Erik Brynjolfsson. Second Machine Age. © THUNDERMARK CARITAL., CONFIDENTIAL. DO NOT DISSEMINATE. &
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A Bit of History S
Now Al is Amplifying Our Intelligence

GROWTH RATE FACTOR INCREASE SINCE 1930

25% 1 17« Welive in an age of paradox. Systems

12 using Al match or surpass human-level
performance in more and more domains,
yvet measured productivity growth has

Effective number of
0 -
20% researchers (right scale)

15% r 115

10% | 110 declined by half over the past decade, and

o | descaier | real income has stagnated since the late
— 1990s.

0% ' ' ' : : ' 0

1930s 1940s 1950s 1960s 1970s 1980s 1990s 2000s

Total Factor Productivity vs. number of researchers” e Our solution to this productivity paraolox IS

roex 0 o s to leverage a different flavor of Al called
rescarchers (rightscal) IA, or Intelligence Amplification,
12 r : |
1" invented along with the now-forgotten

ol 1s science of Cybernetics by Norbert Wiener
T Resouch ottty | | and Ross Ashby in the 1940s.
Ule L (left scale)
132 | 12 * [his investment thesis is effectively a long
164 ' ' ' . ' . 1 exposure to productivity gains

1930s 1940s 1950s 1960s 1970s 1980s 1990s 2000s . u u -

Research productivity vs. number of researchers* resulting from innovation in Al

* Source: Nicholas Bloom 2019. Are |deas Getting Harder to Find? @ THUNDERMARK CAP\TAL CONHDEN—HAL DQ NOT D\SSEM\NATE 6



VWhat's Anead In Machine Leamning %«
Generative Adversarial Nets (GANS)

« GANs were invented by lan
Goodfellow, and they pit one neural
net against the other, which teaches

D: Detective

i Ny cimi
Jeriis them to create worlds eerily similar
i I : :

! iy to our own Iin any domain.

i POl

R: Real Data G: Generator (Forger) I: Input for Generator

 Yann LeCun, Facebook’s chief Al
scientist, has called GANs “the
coolest idea in deep learning in
the last 20 years.’

GAN architecture

D3
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e Another Al luminary, Andrew Ng, the
former chief scientist of China’s Baidu,
says GANSs represent “a significant
and fundamental advance’ that's
iNspired a growing global community of

researchers.
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Portrait painted by a GAN and sold at Christie’s for $432,000
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VWhat's Anead In Machine Leaming %«
Deep Reinforcement Learning (DRL)

Elo Rating

 DRL is the most general

<§ purpose of all learning

,merprete%, technigues and requires less

%,éﬁ’; data than other technigues to
agort train its models.

Reinforcement Learning architecture

40 days — AlphaGo Zero surpassesall @ DRL Can be trained Via

previous versions, becomes the best

nh'> simulation, which eliminates the
T e need for labeled data entirely.

-
SR
Environment

ol [ e SRS Google DeepMind's AlphaZero
o [ TemeneeieeIn e started off knowing nothing about

. T the game of Go and achieved
e e s SUperhuman level in 40 days.

Only 40 days to achieve superhuman performance © THUNDERMARK CAPITAL. CONFDENTIAL. DO NOT DISSEMINATE. 8



Time —
Y
»
«— Past } Future —
Present

» Predict any part of the input from any
other part.

» Predict the from the past.

» Predict the from the recent past.

» Predict the from the present.

» Predict the from the bottom.

» Predict the occluded from the visible

» Pretend there is a part of the input you
don’t know and predict that.

Self-Supervised Learning architecture

VWhat's Anead in Machine Leaming %«
Self-Supervised Learning (SSL)

Yann LeCun believes that Self-Supervised
learning is the future of Machine Learning.

Supervised Learning works but reqguires too
many samples.

Model-Free Reinforcement Learning works
great for games, but requires too many trials in
the real world. Anything you do in the real world
can kill you. Plus, you can’t run the real world
faster than real time.

The SSL idea idea is to train very large networks
to understand the world through prediction.

SSL networks will be much larger than today. We
have unlimited amounts of data to train them.
They will have sparse activation.

Open question: Can electronic hardware take
advantage of sparse activations”?

© THUNDERMARK CAPITAL. CONFIDENTIAL, DO NOT DISSEMINATE. 9



What's Ahead in Artificial Inteligence 7%

Deep Learning is Only The Start!

SYMBOLISTS  Connectionists (Deep Learning)
reverse engineer the brain and are
Inverse Deduction iNspired by neuroscience and physics.
Accuracy S « Evolutionaries simulate evolution on

the computer and draw on genetics
and evolutionary biology.

e Bayesians Delieve leamning is a form
of probabllistic inference and have their
roots In statistics.

« Analogizers learn by extrapolating
from similarity judgements and are
influenced by psychology and
mathematical optimization.

« Symbolists view learing as the
inverse of deduction and take ideas
from philosophy, psychology, and

logic.
Al ontology proposed by Pedro Domingos in “The Master Algorithm” OdIc
© THUNDERMARK CARITAL, CONFDENTIAL. DO NOT DISSEMINATE. 10




Who's Leading this Al Revolution? &
USA is Ahead of China (4x Lead

Al Research Rankings 2021 — Top 50 Countries (ICML 2021 + NeurlPS 2021)

200.0 400.0 600.0 800.0 1000.0 1200.0 1400.0 1600.0 1800.0 2000.0

o
[S)

1.USA-1801.3
2.China-431.1
3.UK-189.0
4.Germany - 131.8
5.Canada-123.4

6. France - 116.3
7.South Korea - 101.1
8. Switzerland - 100.2
9.lsrael - 73.1

10. Japan-62.1

11. Singapore - 46.4
12. Australia - 46.1
13. Netherlands - 33.2
14. India-31.2

15. Italy - 23.7

16. Russia - 18.9

17. Austria - 18.0

18. Saudi Arabia - 14.1
19. Sweden - 13.0

20. Denmark - 12.3
21. Finland - 10.1

22. Taiwan - 8.5

23. Belgium-7.1

24. Spain- 6.7

25. Poland - 6.3

26. Vietnam - 5.0
27.UAE-46

28. Chile -3.7

29. Norway - 3.1

30. Brazil - 2.7
31.lran-2.2

32. Greece -2.2

33. Turkey - 1.8

34. New Zealand - 1.6
35. Pakistan - 1.3

1. USA—1,801.3
2. China—431.1
3. UK—189.0

4. Germany—131.8

5. Canada—123.4

6. France—116.3

7. South Korea—101.1
8. Switzerland—100.2
9.Israel—73.1

10. Japan—62.1

40. Ireland - 0.7

41. Colombia - 0.5 |
42. Mexico - 0.5
43. Luxembourg - 0.5
44, Czechia- 0.5
45. Serbia- 0.3
46. Malaysia - 0.3
47. Uruguay - 0.3
48. Costa Rica-0.2
49. Portugal - 0.1

50. Iceland - 0.1 <C> 2021 THUNDERMARK

The United States is in clear lead, followed by China. South Korea is at #7, ahead of Switzerland.

“Source: hitpsiliundermark.medium.com: © THUNDERMARK CAPITAL. CONFIDENTIAL. DO NOT DISSEMINATE. 11
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Who's Leading this Al Revolution? 7
Top 20 American Universities in Al

Al Research Rankings 2021 - Top 100 American Universities (ICML 2021 + NeurlPS 2021)

0.00 20.00 40.00 60.00 80.00 100.00 120.00

o

1.MIT -107.1
2. Stanford University - 102.7
3. Carnegie Mellon University - 86.0
4.UCBerkeley - 82.3
5.UC Los Angeles - 48.0
6.UT Austin - 47.6
7. Princeton University - 44.8
8. Cornell University - 39.6
9. University of Washington - 39.4
10. New York University - 36.6
11. Georgia Institute of Technology - 33.7
12. Columbia University - 32.9
13. University of lllinois at Urbana-Champaign - 29.1
14. Harvard University - 27.7
15. University of Maryland - 25.1
16. University of Southern California - 24.5
17. University of Pennsylvania - 22.8
18. University of Michigan - 21.5
19. Purdue University - 19.6
20. University of Wisconsin-Madison - 19.0
21. Duke University - 18.3
22. UCSan Diego - 18.0
23. Boston University - 17.2
24. UMass Amherst - 17.0
25. Texas A&M University - 15.4
26. Johns Hopkins University - 13.9
27. Northeastern University - 12.2
28. Yale University - 11.1
29. Rice University - 10.8
30. University of Chicago - 10.4
31. Ohio State University - 9.6
32. Brown University - 9.4
33. Rutgers University - 9.3
34. UC Santa Barbara -9.1
35. Pennsylvania State University - 9.0
36. Michigan State University - 9.0
37. Northwestern University - 8.9
38. University of North Carolina - 8.7
39. University of Virginia - 8.7
40. California Institute of Technology - 8.6
41. University of Pittsburgh - 8.1
42.UCSanta Cruz- 6.6
43. Toyota Technological Institute at Chicago - 6.5
44. University of Utah - 6.4
45. UT Dallas - 6.0
46. UC Irvine - 6.0
47. University of Illinois at Chicago - 5.9  n—
48. UW Madison - 5.4 me—
49. Allen Institute - 5.3  e—————
50.UCDavis-5.2 me—

1. MIT—107.1

2. Stanford University—102.7

3. Carnegie Mellon University—=86.0
4. UC Berkeley—82.3

5. UC Los Angeles—48.0

6. UT Austin—47.6

7. Princeton University—44.8

8. Cornell University—39.6

9. University of Washington—39.4
10. New York University—36.6

MIT, Stanford, CMU, and UC Berkeley are leading in Al research in 2021

*Source: https://thundermark.medium.com/

© THUNDERMARK CAPITAL. CONFIDENTIAL. DO NOT DISSEMINATE. 12
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VWno's Leading this Al
Top Korean Leaders in Al Research

Korea Rank Global Rank

1 15

2 38
3 75
4 164
5 178
6 184
7 198
8 199
9 217
10 220

*Source: https://thundermark.medium.com/

Organization Score
KAIST 42.38
Seoul National University 20.64
Samsung 9.99
Yonsei University 3.73
Pohang University of Science and Technology 3.22
Korea University 3.10
Naver 2.77
AITRICS 2.71
Kakao 2.34
Chung-Ang University 2.33

Al Research Rankings 2021 for South Korea

Levolution”

Type
Academia
Academia
Industry
Academia
Academia
Academia
Industry
Industry
Industry

Academia

B\/3
R/ \g
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