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Rif;ks ('Jf Investing In Innovation

Please note: Companies that ARK believes are capitalizing on disruptive innovation and developing technologies to displace older
technologies or create new markets may not in fact do so. ARK aims to educate investors and seeks to size the potential investment
opportunity, noting that risks and uncertainties may impact our projections and research models, Investors should use the content
presented for informational purposes only. and be aware of market risk, disruptive innovation risk, regulatory risk, and risks related to
certain innovation areas.

Please read risk disclosure carefully

RISK OF INVESTING IN INNOVATION

RAPID PACE OF CHANGE REGULATORY HURDLES
EXPOSURE ACROSS SECTORS AMD MARKET CAP DISRUPTIVE POLITICAL OR LECAL PRESSURE
INNOVATION
UHCERTAINTY AND UHKHOWHS COMPETITIVE LAMDSCAPE
-+ Alm for a cross-sector understanding of technolagy -+ Alm to understand the regulatory, market, sector,

mnd combine top-down and bottom-up research. and company Haks. (See Disclosure Pagel
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BIG IDEAS 2025

U n '.Dck i ng Ex pﬂnE nti a |. As we stand on the cusp of a new era of unpracedented growth,

ARK Irvest’s "Big ideas 2025 illuminates the complex

G h Th h convergences between and among the fiva technologcally
rGWt rﬂ u g enabled Innovation platforms evolving today; Artificlal

. - " Intelligence, Robotics, Energy Storage, Public Blockchains, and
D I 5 ru t I VE I n n Dvat I ﬂ n Muttiomic Seqguencing. These platforms should drive exponential
ng.

advances acrgss industries and catalyze a step change in global
economic growth

Presented i this year's repart are 1| Big Ideas illustrating the
massive transformations occuming today. Dur research suggests
that these Big ldeas are poised to boost productivity dramatically,
to revolutionize industries, and to create long-term investment
opportunities.

Jain our joumaey into the future of innovation and its profound
implications for investors, businesses, and society at large.

Welcome to ARK's Big |deas 2025,



The Second
Half Of The
Chessboard

Convergence Among
Technology Platforms Leading

To Significant Acceleration In
Macroeconomic Growth

Brett Winton
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Five Innovation Platforms Are Catalyzing Accelerated Growth

Upan large-scale adoption, 3l monay and contracts
will likely migrate anto Public Blockehams that
ennble and verify dightal scarclty and proof of
awirrership, The fineneiat ecogystem is likely to
reconfigure to sceammodate the rise of

and © These
technologles Increase transparency, reduce tha
Influence of capital and regulatory controls and
collapse the cots of contract execution. Insucha
e Ll will redome increasingly
Mscessary as more assets became money-like and
corporatians end consumens adapt to the Hew
finarcial Infrastructure Corporste structures may
be called into question.

Enm} y Storage

Al

Camputatiansl systemd and software that avolve with
data can solve Intrectable prablems, autamate knowledge
wirk, ond accelérate technology's Integration |nto éveary
econamic sectar The adoption of Heiral Metworks should
prove more maomeantous than electrificatian and
potentially create tens of trllion dollars of value. At scals,
thase systems will require unprecedented computational
resources and Al-specific compute hirdware should
dominate the Mast Gen Cloud ditacentees that traln and

operate Al models. The potential for end-users s clearn &
constetlation af Al-driven Intalligant Devices that

permeats peoplet lives, changmg the way that they spand,

work and play. The adoption of antificial intelligence
shiould tranalormm svery sectod Impact swery businesy and
catalyze every innovation platform,

Multiomics

Tha cost to gather, seguence; and understand
digital bialogical data is falling preapltoucly

Pl e Technalogiss provide research scientists,
therapeutic organitations, and health platforms
with unprecedentad access to DMNA, AMNA, protein,
and digitel health data Cances care should
tranaform with pan-cancer blood t:P-_r.ls Fed by reeh
mulﬂnm.lc clatn and powered By Pr mmakib=

Hlology, Al systems running au Lu:-n-:u'nnu Lok
:uuld c:-lla pae the cost of drug discavery,
development, and trial, transforming retumms in a
sector that has stagnated. Blologicol didcoverisas
shaild pawar nowvel Preciiban Therapice that targat
and cure rare dizesses and chranic conditions
unlocking profound economics. Over time, the
design and synthecls of novel blological constructs
will yleld advanced In agriculture, materiat selences,
and syen computation.

The declining costs :-r Advanced Battery Technology should cauce an
explasian n form facton, anabling Adtenomoels Mobility systems that
collapse the cost of transpartation. tlectne drivetraln cost decllnes
should unlock micro-mobility and aerial systems, Including fiying taxis,
enabling business models that transform cithes. Autononyy should reduce
the coat of tax], delivery, and survelllance by an order of magnitudes,
enabting frictioniess transport that will increase the veltocity of &
commerce and make Individual car ownership the exception rather than
the rule. These innovationd combined with large-scale ctatiopary hatter)es
and Distributed Energy Generstion, notably solar and small-scale Nssion,
chould cause a transformation in energy suibstituting electreity for Lguld
fuel and incregsing system-wide resiience; rellability, and production,

F irrrrreerd siammreerneid LLE Jif | i i gy Vi, LrinEs @ e A
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Robotics

Catalyzed by artificlsl Intelliigence; Humanald Rebote should operate alongslde
humans and navigate legacy infrastructure changing the way products are
made and dold, and eventually the way we live aur lHves 3t hame 30 Printing
should contrbute to the digitization of manufactunng increasing not only the
performance and preclsan of end-use parts, but also the recillence of supply
chalni. Meanwhile the world's fastect robots Rewsahls Rochets should
continue to reduce the cost of launching satellite constatiations and anable
unlrtarruptible connectivity and sarth observabon, A nascent [nnovation
platform, robotics could callapse the cost of transporting across distance, with

hypersanie traval, the cost of manufactunng compléxity with 20 printars, and
the cost of physleal work with Al-gulded robots

F fibis enadilis Fooii g o el e L el P Uil By eglsi et
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In Compounding, The Real Action Takes Place
On The Second Half Of The Chessboard

Legendarily reguesting bis reward
for inventing chaess, the 6 centuny
advisar ta the Indizn rulen

| don't require much,
your highness, just o
grain of wheat on the
first square of the
board, doubling
consecutively on each

square thereafter

Yars Camputess Diursad Tha

Lhran Conpesategg | leesieed

2 teaspoons of
B 128 Rt 1975
"
R Y {oaves of
16 &5 thousand it 1983
EENE . & year's
24 17 million S R 1998
. 7 pounds of
EEEE
-8 33 & billion soldl 2008
1ton of
(i) 1 trillion gold 1018
20% of India
T NN %8 300 trillion GDP in 600 AD 1043
54 70 50x Global
a4 182 Ox Clobal
guintillion GDP in 2024

T e Ty e FEE T T 1 Thyw AR Gt

By lore, when he agreed to the
reward, the |ndian ruler thought it
guite reasonable. By the &' row of
the chessboard, however, he had
exhausted India’s treasury, having
paid just -.001% of the bill.

Today, computational advance has
caompleted the eguivalent of the &'
row on the chessboard. Entering the
Al eycle in 2018, computers had
crossed 40 performance doublings
and in 2023 surpassed 48. By the end
of thic decade, thanks to the
acceleration in Al, computation
could reach the end of the
chessboard.
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Al Is Acc lerai-:ing The Performance
Doubling Rate, Closing In On The
End Of The Chessboard

Enabled primarily by architectural improvements in Al systems,
performance per dollar of Al compute is expected to improve > 10005
by 2030. At that time, we expect that compute performance will have

doubled &4 times since the advent of the integrated circuit

Integrated Circuit Performance Improvement Curve

Each Circle Reprasents | Performance Doubling
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Al -.&.dv;ﬁ. es.S-hnuld Unlock Massive Market Opportunities

As Al continues to accelerate, robotaxis should proliferate, drug development timelines and costs should collapse, and Al
agents should solve software engineering challenges autonomously, monitoring and modifying systems around the clock.
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Convergence Is Accelerating

The Technology Revolution

ARK measures the degree to which
technologies serve as catalysts between and
among innovation platforms; The
convergences among them are increasing, with
network density up 30% in the past year.

Al is praving more critical to unlocking the
valueof Procision Therapies and Hultiomi
ecosystems are
serving as test beds in which autonomous Al
agents can be renumerated for sharpening
their capabilities. Hext Gen Cloud energy
demand is pulling forward timelines for
Listributed Energy Generation.

Technolopes,

Drgital Pragision
Wallets Thiagbes

-Hutt‘ll-:mlc
Cryptocurrencies Technologies
“ Neural
N .-fJ k Projtarnmakbde
Smart Contracts ' o ahi G FKS Bialogy
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The A::eleratlnn In Neural Networks Is
Accelerating Every Other Disruptive Technology

il

Technology
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Advances In Al, Energy

To The Pace Of Technological Advance

Among disruptive technologies, Heural
are the most important catalyst

According to our research, advances in

networks will increase the value of six of the other
& technologies by at least an order of magnitude,
creating massive market expansions for Hext Gen
Cloud, Intellipent Devices, Autonomous Mobility,
Humanoid Robots, Precision Medicime, and

Multiomic Technology.

The Al-led revolution in technology Is Likely to
lead to dramatic productivity gains and a step-

function increase in economic growth.

B Gl iRl nisd b [0 LU ks

o Loy v L) B A S Livie il amateam times
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Storage, And Public Blockchains Are Critical

Metworks
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Technology Importance As A Catalyst
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Technology Inflection Should Lead To GDP Inflection

Structural changes in the underlying rate of macroaconomic
growth are the historical rule, not the exception

After 100,000 years of economic stagnation leading to year 1,
Innovations, notably writing, allowed empilres to stitch

together continents, which quadrupled real growth through
1000 AD,

Agricultural innovatians enabled denser populations and
labar specialization, leading to & doubling of grawth through

1500 to 0.3% per annum,

During the 400 years through 1900, annual GDP grawth

doubled again to 0.6% as the Enlightenment and Industrial
Revolution swept the globa.

The Second Industrial Revolution—marked by electrification,

the automobile. and telephony—ushered in the modern age

and guintupled growth to 3% on average over the last 125
YOars.

Technological breakthroughs in Al Autonemous Mobility,
and Humanold Robots are likely to turbocharge productivity

again, causing another step function in growth over the next
5to 10 years.
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Glabal Real GDP Growth
2030
ARK Farecast
3% 73%

|MF Forecast
3.1%

Compounded Annual Growth
ILog Seale)
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Disruptive Innovation Could Grow To Dominate Markets

Innovation Should Drive A Momentous Business Cycle

00
Hon-disruptive
Mag &"° Clobal Market BY
A50 Other Cisruptive Capitalization Ik
Innovation® ;-::"F'
2060} =
23 T
% T 150 =
g
L =
I8%
1040 0 CAGR
o e
= CAGH
|
id ]
Figm s e T .."__1. { Ermuad Tt "W i o U TR GRS B e i .:.-.-.|||' T s s ey ™ A . fwie i, S AT RTTEEET

®

Disruptive innovation could
command more than two-thirds

af the global equity market,
compounding at a 38% rate
through 2030.

Within innovation, market value
could broaden out beyond the
so-called Mag 6,

Mon-innovation businesses could
begin to shrink as technological
deflation associated with
Innovation threatens margins and
competitiveness, even amid rapid
macroeconomic growth.
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Al Agents

Redefining Consumer
Interactions And

Business Workflows

Hicholas Grous Frank Downing

Varshika Prasanna Jozef Soja



What ;ﬁu‘ré AI IAgents?

Al agents are poised to accelerate the
adoption of digital applications and create an
epochal shift in human-computer interictinn.

Al Agents:

Understand intent throug
natural language

Usefulmess

Plan using reasoning and
appropriate context

Take action using tools to
accomplish the intent

Improve through iteration
and continuous learning

Siloed,
Single-Purpose

Agents

Platform-Level
Agents

Universal Agents

Smarter models
using mare tools to

accomplish higher-
volue tosks

Level Of Intelligence
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Al ls AE:E[EfEting The OpenAl could surpass 310 billion in revenue in 2025 monetizing at a faster rate

F than social media companies over the past decade. If the adoption of ChatGPT is
Ado p‘l:lnn of Hardware an indicator, Al should drive rapid demand for a range of new technologies

And Software

Al Monetization Is Outpacing Soclal Media US Consumer Hardware Adoption
— I Al e | 1) E T B G LAY e F A abaook PC — Cellphone == Smartphone Smart Homa
——TikTok YouTube — Wl hat s Smartwatch YA Hasdiet - - = Al Hordware
10 0%
Starting in 2025, wa believe
a9 e0%  muost hardwore sales will be
- AR any, Al-enabled, leoding to fast i
E E mass adoption. i
5 ¥ = TON h
E 1. E BT |'
E 35 g B y
E 54 £ oaon $
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Al Agents Will Transform
Consumer Search And
Discovery
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DESCOVERY

Embedded in the operating systems of consumer hardware, Al agents

empower consumers to delegate all discovery and research to Al—a massive
time-saver. Curated Al results will contextualize digital ad impressions.
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Al- HEdlﬂtEd Ads Should Take If search shifts to personal Al agents, Al-mediated ad revenue
could surge; By 2030, we believe Al ad revenue could account
The Llﬂ]"l s Share Of Dlg“:al Ad for morethan 54% of the %1 trillicn digital ad market.

Revenue by 2030

ChatGPT, Claude, Perplexity, And Bing Share Of Search Clobal Advertising Forecast
Vs, Gnnﬁh AL Ad Revenle B Digital Ad Spend “Al Ad Revenue % of Tots Digitsl Spend
(Based On 7-Day Rolling Average Of Page Views)
8% $1200 RO,
% 0%
R BO
f = E 70%
- . & LK o
Eﬂ 5% o B0,
3% 40%
Lo
é E R I0%
2%
0 ai 20%
% 0%
g- 0%
S IISE  MIE  IOLE  J0IBE  JOWE  20I0E

Auigust-2 Aggust-d) Airgost-1 August-H
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Al- Medlated Shopping Is Likely
To Approach 25% Of Addressable
Online Sales Globally By 2030

£ Trilllons

 JOIR

i b

blupk)

AN wi i Ll b D s el
[

2020

205E

Al-Facilitated Online Spend
== A-Facilitated Spend {LHS5F — % of Total Addressable Online Sates

—

2026E

The growing use of Al agents in consumer shopping should
streamline product discovery, personalization, and purchasing,

ARK research suggests that Al agents could facilitate nearly $9
trilion in global gross online consumption by 2030.

20HE
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2030E

30%
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Digital Wallets Are Positioned
For Continued Share Gains In
E-Commerce

Ililr?.;:_‘:;
ARK's research suggests that digital wallets empowered by =
Al purchasing agents—taking share from payment methods
like credit and debit cards—could account for 72% of all e-
commerce transactions by 2030,

Share Of E-Commerce Purchase Yolume

B Digltal Wallsl

100%
PO
a0
O

50%
G
30
200

Percent

1o
ERS

208 2019 24ax) 202 on

W Other Payment Methods

1034 J025E 20214E 0XTE TORE 209E J030E



Digital Wallets Are Cunsnlidating Based on their consumer-facing operations, the
. . s market is valuing leading digital wallet platforms like
Flnam:ial SEWI:EE A“d E-Cﬂmmerce Block, Robinhood, and 5oF at $1,800 per user today.

Digital Wallet Enterprise Value Per User

(Us)
$2.000

S1LEBOO E150

$1.600 $200 =

&1,400

31200

§1,600
EB00
3400
400

$£250
£

Checking & Savings Lending Insurance Investing E-Commerce Tatal




Digitﬂl Wallet Pur:hasing Agentic lead generation should move digital wallets =
upstream to capture market share in e-commerce and digital
Agents Could Become Central spending globally. “One-click checkout” should give way to
“one-query purchasing”

To The Shopping Journey

Existing System

peoss O =
— —e O === g . —— F — I I.".-] f
L — i |
TS 0= n 5] & i 35
Consumer Search Engine / Untailored Shopping heckout Paiv WitH
Ird-Party Aggregatar Results Cart/ Bag il
Dhigital Wallet
EEARCH LAYER LCCRECATION LAYER CHECKOUT LAYER
System With Purchasing Agent
—r .-__[i__- _-_ II l":_ II I I'_:
[Er——] LA = | ik Interaction With
A — Brigital Wallet
Consumer Marketplaces Personalized Results Automatic Checkout
CHECKECOUT LAYER

SEARCH LAYER ACCGREGATION LAYER
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Purchasing Agents Should Increase The Enterprise Value
Of Digital Wallets, Notably In E-Commerce

In 2030, Al-powered purchasing agents could add between

Based on lead-generation take rates, Al purchasing agents
$50 and $200 per user to the enterprise value (EV) of digital

could generate globat revenue between %40 billion and %200
billion—ARK's base and bull cases, respectively—for digital wallets in the US:

wallet platforms in 2030.

2030 Forecast Al-Driven Digital Wallet EV Per User
In E-Commerce (US)
Global Gross Spend # ELCommerce O Forecast - Addittenal Purehasing Agent Cppoartunity
- 59 Trilllon
Powered By Al Agents &350
£300 P
Percent Of Al Agent Spend in Digital Wallets §250
i
230 200
5% 10% 0% 150 _
. c100 550
Lend 15% 5108 £208 ) 3408
Generation
Take-Rate 5% 5208 5408 | $50B =0

AOE0E - Base Case JUOI0E - Bull Case

Wallels 10% S40H L5008 & 2008




In The IE-ﬁt;I;i:rise, Agents Will

Increase Productivity Via Software

Traditional Customer Support

CUETOMERS

|IHBDUND
REQUESTS

HUMAM AGEHNTE

Companies that deploy agents should be able to increase unit
volume with the same workforce and/or optimize their workforce
toward higher-value activities. As Al evolves, agents are Likely to
handle a higher percentage of workloads and to complete higher-
value tasks independently.

Al-Enabled Customer Support

SOFTWARE E:} LB
B YESTHERT SN IMOs

CUETOMERS

e

e,

Al Agent Platform
f-—!

J H [

MUMAN LACEMTS
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Al Cost Declines Should Impact Agent Economics Significantly
Mew products from Opendl-and Salesforce are supplementing human customer service representatives cost-effectively. Even at a fixed

cost of 5| per conversation, Al agents could save enterprises significant sums once they can handle 35% of customer service inguiries. Al
agents also should lower onboarding and hiring costs, as well as seat-based software costs, while scaling more easily than human labor,

Al Improvements In Customer Service Should Shift Potential Enterprise Customer Service Savings**
Labor Costs To Software Costs”® |5 BHlions)

WM Human Labor Costs - WAl Software Costs W Savings

— g

L M0 i ST =

| B $250 €430 $500 S50 H
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2 Eum:n!_ Lr5 HuI'H.EFl I._.:hu-r EEM & 140 3910 T 07
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Ix 70 110 £130 S130

540
40 x G40 £50 S60 70
L2
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9% 0% 30% HON 50% 4S0% 70N BO% Fele s
Percent Of Customer Interactions Handled Successfully By Al

S Billlana

Relative To Today

Demand For Custamer Sarvlen

Dollar Cost Per Convertation
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Al ls Reﬁhaping The Software Value Chain

The coding skills of Al agents are improving rapidly, accelerating the software development lifecycle. As the cost to create software
declines, software production should accelerate and sway enterprise “build vs buy” decisions, displacing traditional software
incumbents that are slow to adapt. As customer software proliferates, growth in all layers of the software stack should accelerate,
even as share shifts toward the platform layer.

Percentage Of Real World Coding Tasks Solved Estimated Enterprise Software Stack Evolution
By Coding Agents ® infrastructure Layer @ Platform Layer @ Application Layer
BON _— 2019 To 2024 1024 To 2030
T 40 penAl = {hctunl) {Forecastl
TR A
b

-! P Q) Dovolaper Agant Mragon] —- - ; 21%
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Al is driving a Cambrian explosion in software. Through 2030, we expect the amount of
software deployed per knowledge worker to grow considerably as businesses invest in
productivity solutions. Depending on adoption rates, global spend on software could
accelerate from an annual rate of 14% over the last ten years to annual rates of 18% to 48%

J;I :#.i.ll Sﬁ;éll'charge
Knowledge Work

Adoption Scenarios
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Bitcoin

A Maturing Global Monetary
System With Sound Network
Fundamentals And Growing
Institutional Adoption

Yassine Elmandjra David Puell

Lorenzo Valente
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Bitcoin Hit An All-Time High In 2024
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The Spot Bitcoin ETF Complex Was The Most Successful ETF Launch In History

On their first day of trading, the spot bitcoin ETFs attracted over 3& billion of inflows, a record high for ETF launches, surpassing the
%1.2 bitlion that flowed into the gold ETF in it= first month in Navember 2004 Inflows into the spot bitcoin ETFs have dwarfed the first-
month inflows into each of the -6,000 ETFs launched over the past 30 years,

Spot Bitcain ETFs' AUM? Spot Bitcoin ETFs And Gold ETF AUM
_ In Year One and Beyond
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i.lpnn Its Fourth Halving, Bitcoin's
Inflation Rate Dropped Below Gold's
Long-Term Supply Growth

Inflation Rate: Bitcoin V5. Gold
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Growth in the supply of bitcoin "halved” for the fourth time in
history, dropping from -1.8% at an annual rate to ~0.9%. Critical
to its design, the halving highlights bitcoin’s predictable monetary

policy and its role as a scarce asset.
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Seven Lines Of Code Created Bitcoin's Mathematically-HMetered Manetary Policy!
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Bitcoin’s Annual Volatility Fell To An All-Time Low, While lts Risk-Adjusted

Returns Remained Superior To Most Major Asset Classes

Annualized Percent 1-Year, Rolling

Bitcoin Volatility
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DEEF ite A StE'EF Dec Ij neln M iner Even though the halving cut bitcoin miner revenue by 50%, its hash

rate—a proxy for network security—hit a record high. In other

RE"’E"“'E After The Hﬂh"iﬂg, Bitl:ﬂi“rﬁ words, miners' long-term conviction in bitcoin remains strong.
Hash Rate Hit An All-Time High
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H Bitcoin's daily transaction count hit a record high, thanks to the launch of the
Tra nsaction Count snafﬂd, Runes protocol. Runes facilitates the creation of fungible tokens directly on the

Thanks To Runes Bitcoin blockchain
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Bitcoin ;ﬁ.i::;slﬁrbed Major Selling Pressure In 2024

In January 2024, the German government

HsjorBicoin Divteibutions V3. Bitcoin Price seized 50 000 bitcain linked to an online

=5 Covemment Balance BTC =t Cox Balance (BTC) piracy group. Six months later, it sold the
= Cerman Government Balance [BTC)  =——Hitcoin Price (5] bitcoin. The market absorbed the supply
450,000 $120,000 successfully and then the price of bitcoin
rallied from $53,000 to 68,000
Ny 100, 00D
200,000 Also, around mid-year, the long-awaited
E Mt Cox' creditor repayment process
. R MO G distributed mare than 102,000 bitcoin,
5 ' § removing its largest overhang.
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J.I.m:.llrll.:reas.i;ig Number Of Public
Companies Now Hold Bitcoin
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Seventy-four public companies now hold bitcoin on their balance sheets.
The value on corporate balance sheets quintupled during the past year,
from 511 billion in 2023 to $55 billion,
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Bitcoin's ﬁggr&gate Cost Basis Hit A New High In 2024

In 2024, Bitcoin's realized capitalization—or cost basis—grew by 86%, as its average acquisition cost hit a record high at $40,980 per
hitcoin, or $811.7 billion in total

Bitcoin Cost Basis
—=Market Cap [$| =—=Reslized Cap (%}

£2500

£2000

g 31500
2
&

Y $1p00

0

208 2020 20 a0n a8 2024



20K s Mg liheas 1035 ®ilean

Bitcoin’s Transaction Velocity' And
Holding Behavior Underscore Its

Role As A Store Of Value

Bitcoin's Velocity
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Bitcoln's velocity dropped to a l4-year low in 2024, as supply
held for three years or mare reached an all-time high.
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Stablecoins

Reshaping The
Digital Asset Space

Yassine Elmandjra Lorenze Valente

David Puell Frank Downing
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Gne Of The Fastest-Growi ng Segments In Digital Assets, Stablecoins

Overtook Mastercard And Visa In Transaction Value In 2024

Despite a two-year bear market and a 70%+ decline in market capitalization, stablecoin growth has remained uninterrupted. In 2024,
the annualized transaction value of stablecoins hit $15.6 trilllon—roughly 119% and 200% that of Visa and Mastercard, respectively. The
number of transactions hit 110 million monthly, roughly 0.41% and G.72% of those processed by Visaand Mastercard, respectively In
other words, the stableccin value per transaction is much higher than that for Visa and Mastercard.

Transaction Value: Stablecoin Transaction Count V5.
Stablecoins V5, Traditional Payment Processors Total Digital Asset Market Capitalization
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Stahle:nln Volumes Hit Record Highs In December 2024

Stablecoin Volume By Blockchain
®5olana m Tron m Ethersum ® Base = Arbirum @ BHE Chain @ Avalanche & Optimizm @ Palygon POS @ TON & Celo Solana, Tron, Ethereum,
and Base are the
3 leading blockchains
that drove stablecoin
15 volume in 2024
- December 2024 set new
records with a daily
5 volume of $270 billian
E L and a rnunthly volume
v of £27 trillion,
' highlighting the sector's
rapid growth.
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Fthena Labs Tokenized A Pﬂp“lﬂr Innovation in the stablecoin space Is thriving, with Ethena Labs as

one of the fastest-growing projects. Despite criticism of its novel

Basis Trade And Amassed $6 Billion design, the project has captured significant share of the non-fiat-

In 12 Months
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backed stablecaoin market and has become a key competitor in this
5200 billion space

An Ecchurgo opens s
!'ﬁ*l':lr;lﬂu;'ﬂ'ltgﬂhﬁﬂnﬂﬂl Ethena Labs reached %6 billion in total value
at the custodian as locked during its first twelve months,
caligtmrzd
'

By tokenizing a delta-neutral position, Ethena
Labs can offer yields as high as 20%-30%,
depending on market conditions. The yield

\ could turn negative ina bear market

Having captured 10% of total Ether open
it il Bt interest, Ethena Labs is expanding into Solana
whach the shart pastian and Bitcoin delta-neutral trades,

pifsote the spot collated
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After A Drawdnwn In 2023, The Supply Of Stablecoins And The Number Of

Active Stablecoin Addresses Hit All-Time Highs In 2024

UDST (Tether) continues to dominate the stablecoin landscape, followed by USDC (Circle). Together, they account for 90% of the total
supply Stablecoins are "multichain” and have penetrated almost every major Layer | blockchain. At $203 billion, the stablecoin supply
represents ~0.97% of M2" money supply in the US. During December, active stablecoin addresses hit 23 million, an all-time high. As
measured by monthly active addresses; Tron is the leading network, favored in emerging markets for its low transaction fees,

Stablecoin Suppl Monthly Active Stablecoin Addresses By Network
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As Some Countries Shift Away From The Dollar,

Digital Assets Are Moving Toward It

Digital Assetz are undergoing “stablecainization” and "dollarization,” whila China and Japan have sold record volumes of US Treasuries, Saudi Arabia has ended
its 45-year petrodollar agreement, and BRICS® nations have reduced their reliance on US doltar payments by circumventing the SWIFT network: Historically,
‘bitcoin and ether were the bridges into the digital asset ecosystem. During the past two years, however, stabiecoins have dethroned them and now account for
25% to 50% of on-chain transaction volumeas

Dollas-pegged stablecoins dominate, accounting for 8%+ of the supply. followed: by Gold-backed and Euro-backed stablecoins, with -1% and -0.5%,
respectively. ARK's research suggests that the market wilt expand and include Astan currency-backed stableccins,

Settlement Yolume Across Different Blockchains
B Stablecoins ML) WL ®Bitcaoin @ Etherewam
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Stablecoins Are Attracting Retail Interest, Thanks To The Lower Cost

And Higher Efficiency Of Layer 2s

Retail investors are flocking te Layer 2< for less expensive and more convenient stablecein transactions, increasing the market share of
Blockchains like Arbitrum, Baze, and Optimism. Meanwhile, whales® and institutions continue to operate on Ethersum's base layer.
Transactions below $100 dominate activity on Base and Optimism, while those above 5100 dominate Ethereum’s base layer.

Stablecoin Transaction Count Share By Blockchain Transaction Size Share By Blockchain In 2024
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Peer-to-Peer Transactions And Personal Wallet
Storage Dominate Stablecoin Use Cases

Top Addresses Storing USDC

BECA ®WCefl ®Other ®Hrdge »Treasury WDEX W Lending ®Yield Famm
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Extornally Owned Accounts [EQAs]—
standard Ethereum addresses used for
peer-to-peer (P2P) transactions and
storage—account for 60% of USDC's
usage, while centralired exchanges
account for 11%; bridges across Layer 2
solutions for 7%, and decentralized
exchanges (DEXs) and money markets
each for 1.7%.

As DeFi usage surges in the next few
years, DEXs Bridges and Money
Markets are likely to retake market
share from P2P,

While usage in lending/borrowing
markets, DEXs, and Bridges fluctuates
with market cycies, P2P transactions

and storage are more resilient because
of product-market fit beyond trading.
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Four Stablecoin Issuers Dominate The Revenue Generated In Digital Assets

Top 12 Blockchain Metworks And Applications By Revenue®

B Stablecoin |siuess B Others
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With fewer than 200 employees, Tether
reported $5.2 billion in profits during
the first half of 2024 including USDT,
thie rest of its products and services,
and unrealized gains on lts Digital
Assets—clearly one of the most capital-
efficient businesses in history.

Tether (USDT) and Circle (USDC)
account for 60% of the revenue

generated by the top five networks and
applications.

Collectively, stablecoins USDT, USDC,
Dal/USDS, and USDE generated
revenues of $3.35 billion, or $6.7 billion

at an annual rate, during the second
half of 2024.
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Tether’s Financial Performance Is Stunning, Both Absolutely And Relatively

Tether employs fewer than 200 people compared to 300,000+ each at JP Morgan and Berkshire Hathaway. The only institutions
in the S&P Financial Select Sector Index generating more net income than Tether in the first half of 2024 were Berkshire
Hathaway, IP Morgan, Bank of America, and Wells Fargo

Tether V5. Leading Financial Firms"
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én:l;l ;ferb;;{éﬁ:ing “De-Dollarization,” Stablecoins Are Increasing <
The Demand For US Government Debt As Collateral

In a world trending toward de-
globalization and de-dollarization,
stablecoins could drive steady
demand for US Treasury securities.
Combined, Tether and Circle already
ranked as the 20" largest holder of US
Treasuries as of December 2024

Top Fareign Holders Of US Treasury Securities As Of September 2024
|00

In populous emerging markets like
Brazil, Nigeria, Turkey, Indonesia, and
India, individuals and companies are

400 ; .
adopting stablecoins as a store of
value, means of payment, and cross-
it I I I I border currency. Stablecoins could
become one of the most effective
; |Illll

ways to export US dollars.
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ﬁtz:l.l::;lle:nirllnlslsuers Are Transferring Risk-Free Rates To Users

Circle and lether have been generating billions in revenue from Circle and Tether are unlikely to follow the trend until absolutely
Treasury bills and other securities serving as collaterat for their necessary. |hough stll small, yvieid-bearing stablecoins are the
stablecoins. In 2024, however, in response to competition and fastest-growing category in the stablecoin market.

demand, stablecoins operating outside of the US began to pass a
cignificant portion of their interest income to users,

Size Of The Yield Bearing Stablecoin Market Share Of Interest-Bearing V5. Mon Interest Bearing Stablecoins
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Stablecoins Cnuld Increase From 0.17% to 0.9% Of Fiat™*

Global M2 Supply By 2030

Currently $203 billion, or
0.17% of global M2** supply,
stablecoins could grow to

Stablecoin Supply V5. Fiat Global M2
2019 To 2030 (2025-2030 Farecast)

- tablecoin Suppty (Lhsl —Ltablecomns as Percentage of Clobal M2 Supply (rhsl §1.4 trillion and 0.9%
31600 | 0% respectively, by 2030,
L -
$1400 ByR%
$1300 it If so, stablecoins would be
I0K the 13" largest currency in
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Scaling
Blockchains

Enabling Steep Cost
Declines And New Use-Cases

At The Application Layer

Yassine Elmandijra Lorenzo Valente

David Puell Frank Downing
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:ﬁu.]:ip“li.clﬁtiﬁn;Seelking Lower Fees And Greater Efficiency Deploy Either On
Solana’s High Throughput—Layer 1-Or On Ethereum’s Layer 2s

Ledger HMetamask Coinbase Wallet
AL aa Orca Jito Jupiter Aave Morpho Pendle Polymarke
Apphﬂtmn Spat Payment Far] | Detlvathees Py Barraw/Lend Perpeiua Interast rabe Fredicticn
Liljl'lr Em:hange Oipder Fliow Exchange MErket Infrastructune Exchange | |Marketplace Markel
IIJ
Layer 2 ." .'l : Arbitrum Base Polygon {
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Ethereu m's EIP 4844 Technical !:Ina ciici:_& red r'rl'n's mt:.fst iigr;lfica HLTChng ulpgral:les to I.:lati' EIP #T;#h =
. impa ayer 2 networks by enabling faster, less-expensive transactions

Upgrade Cut Transaction Costs

By 10x, Spurring Use

Ethereum Layer 25 Median Fee Prior to the EIP 4844 upgrade,
the average transaction fee on
— A hitrum ——Optimisin  ——8ase  —IkSync Leroll  =——Hlagt =—Lines Ethereum Layer 25 was ~S0.50
25 EIP 4844 Upgrae MNow, users pay -30.05,
3 l EIP £844 was the first
milestone in a roadmap that

chould enable a 250- to 1250-
fold increase in transactions
per second [TPS) fram 400

today to 100,000-500,000.

More than 200 Layer 2 projects
have launched, with others on
the way
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Plummeting Transaction Costs Have Led To A Boom In Layer 2 Activity,

Pulling Users Away From Ethereum'’s Base Layer

Of the Daily Active Addresses transacting on the Ethereum ecosystem, Layer 25 have captured 85% share The activity on Layer 2s
enabled Ethereum to scale daily transactions by 400% from 3 million to 15 million In 2024

Daily Active Addresses: Ethereum V5. Layer 1s Daily Transactions: Ethereum V5. Layer 25
m Ethereum W Tap F0 Ethereum L2s # Etheraum @ Top 10 Ethereumn Lis Combined
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Base Is The Fastest Growing Ethereum Layer 2 Blockchain

Within one year of launch, Base cutpaced all other Ethereum Layer 2 solutions in growth and market share. In 2024 Base captured
46% of active users and generated 63% of fees among Ethereum Layer 2s. With 515 billion in total value locked and more than 300
applications deployed, Base has been contributing significantly to Coinbase’s cash-flows.

Layer 2 Daily Active Addresses Layer 2 Fees
= Baza B Caloe wArbitrum B Mantle OF Mainnet m Hase mArpltrim B OF Mairme! = Linea Mantie
®Linea W rESync Era W Blast ® Scroll W StarkM et B StarkMet WrkSyncEm W Blast m Serall | Celn
1O0%
100%
B0 B0
: a0
0% L
. a0% g SN
& s | 0%
hira [
0 I0%
20055 F0%
10% 0%
0% D%
s A AR e W
q*ﬁﬁ##,ﬁ*ﬂ?#cﬁd'# &
..... P A | frreed Fhbirmrertoar LEC RS Bakadl an dhde fram ddlarre | armenel im0 Defettibar N 20U Par Pl catad) fil e ot sl shisatd Sl bs farmahiy Tkttt f ki S8 @

s eioe b bk aed i baegd giiy paidicteer peridihe g devgiliog imressy PRl porlpensse s il F il s g P ey - ool :_.a



A s g lileas 2035 Sealling |II|'.?-;:-‘:;

DESPitE Higratinn To Layer 25' Institutions, high-value users, and whales are settiing their =
transactions primarily on the Ethereum base layer. The unit

I . .
Ethereum's Base LEYE" Still Dominates economics of Ethereum’s base layer, as measured by Total Value
High.value Stﬂfﬂgﬂ And Settlement Locked {TVL) and Decentralized Exchange (DEX) volume per

uzer, are unparalieled.

Total Value Locked Per Daily Active Address
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As De:entrallzed Finance (DeFi) Surged To All-Time Highs, Decentralized
Exchanges Challenged Centralized Venues In Both Spot And Derivatives Trading

When Binance settled with the US. Securities and Exchange Commission (SEC) for more than $4 billion and its CEO stepped down in
2024, centralized exchanges [CEXs) lost some share to decentralized exchanges (DEXs) From lanuary to their peaks; spot and
derivatives DeFi volume nearly doubled their market share from 8% and 3%, respectively, to 14% and 8%, reaching all-time highs.
During the same period, Binance's market share among centralized exchanges dropped from 62% to 35%.

DEX Market Share By Trading Volume Centralized Exchange Market Share By Volume
e bt Trading Voliense — es=erpyatives Trading Volums # Binance W Others
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Smart Cnntra:t—inered Exchanges Are 5-10 Times More Efficient Than Their
Centralized Counterparts

Decentralized exchanges (DEXs) like Uniswap, Aerodrome, and Raydium leverage the efficiency of small, agile teams to develop and
maintain core protocol infrastructure. With massive efficiency advantages over centralized venues, DEXs have one-tenth the headcount

With 2000 employees, Binance leads the centralized exchange space headcount

st i SMECE il

Monthly Spet Volume Per Employee”

B Certratized Exchanges B Decentralized Exchanges
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Liquid Staking And Restaking Protocols Are The Preferred Solutions For

Staking And Rehypothecating ETH

Liquid staking and restaking have become the preferred methods for generating yield on Ether Thanks to their yield-bearing properties,
liquidity, and accessibility, they now account for 40% of ETH staking. Demand for rehypothecating staked ETH to increase yield has
created restaking platforms that now account for =55 million Ether, or 17% of staked ETH.

Ethereum 5Staking Methods ETH Staked In Leading Restaking Platforms
B Liguid Staking B CEXs E Unidentified

El | m5 atic ® Karak
W Staking Pools o Liguld Restakng & Solo Stakers geniayer ymimotic ra

100
Q0%
a0
O
&%

Hilllens
k!

_ AARAARTIAFA5F255353
A T o te e R -
S 5338638858358 8333833
EMINE NS T kol WIFE J W S R P ey o s MG TRee G E-FEey juny o 0 [ Rpm nerwy, camen iy e rsead-of - inakin Fnrpnmiar ez AL TR NI, L st g LR e s [t L lTIRTa TSI
whEebaiing whers psgr i0n fheabs e Selung s gl Favirgi ew et Ta {eakuiily Baitdd e valbs g Tpeuionp e dernn iiakedd gaau b o fém daiemt ees Fsi poslisele sinbftses of wper F e e Ra e ey el e = ey ddei
gt g el el Rpksrs ur e el B el & il el o lemne ey Dy dstioum. gk Shpnme AN irceairber M A pemead LLT AN Bhied e e o Dion® Brisei s gy @t Pe=ipiah= B | i vl | rel! g

L hicadsd iy LM L 0l ot Fijmrl Wdvici o g dncereerom i flgliaies by iy il i fped iy Bar i uiar LDy i o Fuagii wirriwr e Masl fowr i F gisla (LI | licmiiaim el Dighgiia dgaiile i :'



AW s Mg liteas 1035 Sealling Bl chcal @.

Led By Pnlymarket Prediction Markets Became The Breakout Consumer
Application In 2024

During 2024, Polymarket surpassed three million cumulative users and $1.2 billion in monthly volume, with elections and politics driving
/0% of its activity. After a brief post-election pull-back, the number of unigue daily users has recovered to 50,000 and volume is trending
back up with Sports being the most important category,

Mumber Of Unique Addresses Betting On Polymarket Polymarket Volume By Category
e Unigue Addresses Ihe) === Cumulative Unigue Addresses [rhs) = Elections = Politics % Unspeafied =Spors
& > Soieme W Pop Culture: W Crypto W Business
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na's Thrnughput Is Higher Than Ethereum’s, Thanks To
High-Performance Design And Strategic Trade-Offs

Thanks to Layer 25 and the EIP
L4844 upgrade, Ethereum's
throughput has more than
doubled to ~200 transactions per
second (TPS). Nonetheless, Solana
continues to outperform, with an
average throughput of -200TPS,

Solana's success is based on a set
of trade-offs, including more

expensive hardware
reguirements and parallel
transaction processing

Solana's new Firedancer client
could increase its throughput to
hundreds of thousands of TPS
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Thanks To Retail Adoption, Solana Has Gained Share

Based On Several Metrics

After hitting bear market lows at $8 in 2023, Solana has turned around dramatically relative to other Layer ls. Daily active users, revenue,
transaction count, and total value locked (TVL) reached all-time highs or grew by an order of magnitude. Solana is the only Layer | that
campetes with Ethereum and Bitcoin on metrics like dally active addresses and revenue,

Daily Active Addresses Fees Generated
® Salana MBitcaln @ Ethereum = Lls #5olana  MBtcsin @ Ethereurn + Lls

100% {5y 9

FOR w0k

B0 8

PiEE Toe

&0 % &1 %

é 50% é SO

RO A

3% %

305 0%

0% 10

e 0%
R S . B -

Latie SRR ivegtriern starsgeme L0 JULT bispd up ek e dderes Larmyiag gs ol e emither B 2000 B (iylrmrest] i) juiestos sty s diny st §e smuls e |ty o g0 3 sssemnd et &

#ll ot Ll Sy H A el B i et b i il Bl Lisibeempnin b s opicfiigbnes of Fioip iy 65



BRIy Big lidmiis SIS Scalig Blocschaing LEE::
Solana And Base Are Leading The Way In Developer Adoption And Mindshare

Of the 39139 new crypto developers in 2024, Solana led the way with 7 625 surpassing Ethereum Mainnet With 4 287 developers in total,
Base was sixth overall, surpassing both Arbitrum and Starknet as the leading Layer 2 solution en Ethereum.

Humber Of Het Mew Crypto Developers In 2024 Number Of Crypto Developers
ChaTalh In The Ethereum Ecosystem In 2024
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Robotaxis

Transforming Personal
Mobility While Lowering
Costs And Enhancing Safety

Tasha Keeney, CFA Daniel Maguire, ACA




A s Mg {lea

1 ol Y T i
"L b S | ".I'_ -

Electric Veh

Internal Combustion Engine Vehicles

e

L%

20%

3

Year-Over-Year Parcent Change

3

L0 %

Global Vehicle Sales Growth
B Interhal Combustian @ Battery Elsctric
IB%
7% 0%
5T 9%
1% Er
18%
i 2%
4% b l h
- - = - =] .
2% s ' 1% . S
S -10%
6%
201 0 0 2019 20200 A 2000 203 J0Me
f i Sl TH Soworc e, &l to b 5 e fif by & Aol ik AT e

T8 wrheghe gy b pearaaed. g et P g maravese grily o s
i ¥ ] 1

Units (Millions)

i.:les Continue To Take Share From

100
a0
BO
o

50

30

16
1]

2006 200 208 200 2000 201 201

Global Vehicle Sales

— |rlernal Combustion — =——Hattery Electric

— '__-----'-_

2073 202k

Gil



A s Mg ffean 10N Bl il @
The Future Is Autonomous Electric Vehicles
Despite the recent slowdown in the growth of electric vehicles, the trend is clear; the internal combustion engine is-on its way out

Global Vehicle Sales And Share By Segment
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After More Than A Decade, Most Automakers Have Dropped Out Of The
Autonomy Race. Tesla And Waymo Remain.

In 2014 many automakers expected to debut an autonomous vehicle by 2020, Only Waymao delivered, launching its first commercial
sutonomous rides in 2018, Tesla plans to launch in 2025 ‘Waymo's launch and Tesla's internal testing of robotaxis suggest that 2025
could be the standout year in which consumers and businesses agree that the future of transportation is autonomous.

£

ARK's 2014 Estimates Of Autonomous Commercial Launch Outcome
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Au.tnnﬁ.n;uu.s Ride-Hail Should Increase Access To Convenient
Point-To-Point Transportation

Adjusted for infiation, the cost of owning and operating a personal car has not changed since the Model T rolled off the first assembly
line more than 100 years ago. ARK estimates that autonomous taxis at scale could cost consumers as [ittle as $0.25 per mile, spurring
widespread adoption

Cost Per Mile Of A Personally Owned Vehicle
(2024 5)

$210

SL10 SLi0
$0.25

h
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Autonomous Ride-Hail Will Lower The Cost Of Point-To-Point Transportation

In early days, robotaxi companies are likely to price rides close to those for human-driven ride-hail. With scale and increased utilization,
autonomous technology is likely to drive the cost per mile below that of personal vehicle travel.

Cost Per Mile
(2024 %)

2110

$035 $0.25

Human-Driven RideHail Fersonal Car Human Driven Ride-Hail Robotaxi
US X024 US, 2024 China, 2024 f.?lnl:nl., 2035
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Price competition in China could continue

The US And China Are Blazing The Robotaxi Trail, & compatition ih China could contin
Followed By The Middle East And Europe ;’;ﬁ"ﬂmh o players into more (ucra
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Ru.l::rﬁltfaxis Already Have Hit 12 Million Rides At An Annual Rate

Waymo and Baidu are responsible for most of the autonomodus rides in the US and China, respectively, as shown on the left below. With
the largest data lake of all players globally tts proprietary data advantage should give lesla a compefitive edge it it launches ride-hail
operations as planned in 2025
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Theoretically, Tesla Alone Could Hit ARK’s Robotaxi Industry Forecast In 2030

By 2030, ARK's research suggests that the number of robotaxis will have scaled to roughly 50 million globally, with Tesla at ~50% market
share. Competitors could face barriers to scale, given the intense price competition in China and the:lack of alignment between
technelogy providers and traditional automakiers. Separately, if it were to allocate 100% of its future vehiclte production to robotaxi
service—instead of the -30-40% assumed—Tesla alone could hit ARK's robotaxi industry forecast in 2030,

Global Autonamous Yehicle Adoption Forecast
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Autonomous Electric Vehicles Could Rapidly  Autenemaus electric vehicles could exceed
50% utilization, pushing a disproportionate

Shift Vehicle Miles Traveled (VMT) To Electric  number of miles traveted from gas-powered

vehicles to electric drivetrains.

Global Autonomous Electric Miles As A Share Of Total Miles
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Wright's Law Suggests That A $15,000 Robotaxi Is Possible
Tesla has suggested that the Cybercab will have an efficiency of 5.5 miles/kWh. Paired with the battery cost decline anticipated by
Wright's Law that efficiency suggests that the battery could cost as little as $2300. Typically, the drivetrain of a vehicle is -20% of the
total vehicle cost, which suggests a Cybercab could be profitable at a price of 815,000 or below.
Battery Cost Decline
@ Mickel Calls @ Mickel Forecast @ LFPCells & LFP Forecast
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Tesla's Cost Per Mile Is ~30-40% Lower Than Waymo's

its higher cost structure is likely to make Waymao less competitive or less profitable than a Cybercab robotaxi service: Waymo's
dependence on LIDAR and higher cost auto manufacturers are two drags on its competitive positioning.

Robeotaxi Incremental Cost Per Mile Vehicles Per 55 Billion In Capex
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Autonomous Ride-Hail Should Reduce Costs, Including Deadhead Miles

Autonomous electric travel should reduce costs, including fuel, insurance, and deadhead miles, thanks to higher utilization, increased
safety and efficiency, and electric drivetrains. Deadhead miles are the number of miles driven without passengers, which account for
45% of ride-hail miles today. Autonomous vehicles could reduce deadhead miles by removing the human-in-the-loop and harnessing
Al tools to predict demand and traffic patterns.

Human Ride-Hail Robotaxi Forecast
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Teﬁ.l.a. "EIJ;:pe;:ts Its Autonomous Software To Outperform

Human Drivers

On Safety

Soon, Tesla expects more than 10,000 miles between critical interventions, or roughly one year's worth of human driving before the
average person would need to touch the wheel in Full Self-Driving (FSD) mode. Later in 2025, Tesla plans to outperform the national
accident rate—or -/00,000 miles between critical interventions—paving the way for conversations with regulators. Inour view, Tesla
could launch a rebotaxi service with remote operators before hitting that milestone

Waymo's commercial rebotaxi service has surpassed 400,000 miles between police-reported collisions—impressive performance for

a fleet of its size
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Ride-Hail Could Create A ~$10 Trillion Market

At 5025 cents per mile, autonomous transportation could serve a much larger population than human-driven ride-hail does today.
Meanwhile, based on how consumers value their time; demand could be significant even at higher price points.

Ride-Hail Addressable Market™
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Robotaxis Could Generate ~$34 Trillion In Enterprise Value By 2030

Forecasted Revenue, Earnings, And Enterprise Value In 2030
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Autonomous
Logistics
Cutting Costs, Revolutionizing

Supply Chains, And Reshaping
Consumer Behavior

Tasha Keeney, CFA Daniel Maguire, ACA




Autonomous Vehicles That Roll And Autonomous vehicles should operate at higher utilization

rates than human-in-the-loop systems, creating more cost-

FI.Y Could Lower Sl.lppl.y Chain Costs effective last-mile delivery ecosystems.
Dramatically

Truckload Delivery Cost Local Batch Delivery Cost Local Small ltem Delivery Cost
[Per Ton-Mile) (Per Tripl [Per Trip)
=008 500
007 |
500 \
SO04 \
R £4.00
$0.04 £3.00 \
1003 | -94%
3200 \
5602 \ .83 'I,I
0ol 3100 X |
v 50.40 \  $03S
5000 T i I |
Human-Driven Forecasted Autonamous G B iieiniban Hirrdir D Fatarastnd
Ebfesel Truck Elactric Truck Vahicle Robot Delverny App Dellvery Drane Delvery



AfeCs Big ey 3035 Aletpmmrmiiiy et

Robotrucks And Drones Face More Hurdles
To Commercialization Than Robotaxis

Robotaxis

Drones

{.:1;} Technical
Hurdlas

. AT ._ | HI‘EI.II I r
' Hurdles

Customer

Partnerships

Manufacturing
Partnerships

' Data Collection/
Testing/Validation
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Hurdles To Cnmﬁ;ler:iali:atinn
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Technical:

Robtotaxis were first (o commercialize, but
miasl robatrecks stll require 8 human
operator, with a number of companies
plshing 1o remioye the driver thas pear
Mearwwhile, drones have bean able to fly

autonomousiy for a numbes of years: the
difficulty hes more in lagistics than on the

autonormous Thght technology,

Manufacturing Partnerships:

Iri thve rabotas Industry, Testa is vertically

Integrated while companies like Waymo and

Baldu have partnered with Caely and
Hyurdat BAIC, respectivedy. In the truckimg
space, playess like Aurora have partnered
bt with OEM:* like Paccar and Volve and
with Integratoes Like Continental. Meanwhile

many drone providers manufacture n-Houss

bt B reol it miss manufacturng scale.
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Regulation:

Waymio and Baidu have paved the
FEgulstony path for rabotases (m the LS
and China, respectively, In e US; state
regulators could plve way to federal
legisiation in 2025 Trucking s
influenced by loblnyests while drones
ara ragulated by the FAL which
historbcally has missed many of 05 own
tirmedines for developlng a (ramework
far drone delivery,

Data/Testing/Validation:

While Tedla has generdted biilions of miles
of custamusr data for tradning Waymo and
Baldu hsve access anly to millicns of méas:
Intrucking autenomous players Fhave taken
i route-by-route apprdach, bullding thelr
data {iorares a5 they add more routes Far
drarses, while many flights have occured in
Afreca, companes continue totest with
partners inthe US and Europe with Limited
services affered thius far

@

Customer Partnerships:

A
QH. Hohotaxis sell rides 1o end consurmarns,

wehille rabotrucking and drane
Companies need to forge partnerships
with retallars, food delivery provdess
arsd othey logistics operators

minig Lim g@imialibsm] e eesgiis
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Are Beginning To Break
Through Regulatory Barriers

I
P iy

Thus far, most drone deliveries have taken place In rural areas
outside the U5 to serve unmet medical needs.

Companies with more real-world data and regulatory
approvals to fly beyond-visual-line-of-sight without observers

willl pull away from the competition.

Company Region OF Customer US Regulatory Approval® Cumulative Mumber Of Commercial Flights
Operations
i H L&
i Australia ospite s T 1 SO0 000
Wing EL LK Consumes Fard TS Py R
Meftuan L:;:I!:;a Consumes M/A _ AULOC
FlyTres LIS Consumer Part 1007 [Urpadl® . 100,000
S

Matternnt EL Hospital & Part 107 |Urpaid]® 50,000
UAE Consumer

AmATon s Consumet Part 135 (Pajd 3000 e




Autonomous Trucki ng CDmpEniEE = |n the US, commercial autonomous trucking requires a

2 . safety driver today
With The Most Real-World Miles « China leads in generating real-world driving data, but
Shﬂ'“ld BE BEEt EqUiPpEd Fur SEHI.'E companies in the US should advance considerably once

regulators approve the removal of safety drivers in 2025,

Cumulative Number Of Miles Traveled

Inceptio
o1 Technology 125.000.000
B Modiak 3500.000
Bl Ponyal i 3,100,000
|
- Aurora I 2200000
= Catik _ 1,520,000
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Broad-Based Experience Should Be
In A Superior Competitive Position '

In the US, mast sidewalk deliveries are on college
campuses, which do not seem to be productive training
ground for urban and residential areas.

in China, road robots are commonplace,

P AL Sidewalk College Campus Humber OF Deliveries Completed

st Or Road? Or Beyond?
Sarship US GB DE
Terhnsisgles Bl EE Sidewalk Mastly Camipus S 000 G0
Meolix Ch Hoad Beyond & D00 000
Feituan CH Road Bayond 4 000000
Coco® s Fi Sidewalk Beyond 500000
Ayrids KR US UAE Sidewalk Beyond I 200,000

T

Carthen P LS e Mastly Campus I 200,000 &
Lerve Robotics us Sldewalk Beyond
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Autonomous Delivery Revenue T el mhtl:'d el is Wity B el oS mar
Garn uying habits, as the cost of transparting goods falls. Our

cnu ld APPrna:h -5900 Billion research suggests that robot/drone dellvery fees and

Globa “-,‘f in 2030 autonomous trucking revenues could reach -$440 billion

and ~5420 billion, respectively, in 2030,

Forecasted Autonomous Delivery Revenue
($ Billions, 2030)

B Pareelzs: B Foad: = ALl Goode

Robots & Droneas Trucks
Last Mila Middie Mile & Owver-The-Road
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The us Needs an-Cnst
Al-Powered Aircraft

Ukraine
Us F-16 Chinese DJI
~%30-60 million -£2.000-20.000
Red Sea:
= = *
US SHM-2 Missile Iranian Shahed 136
-2 million -£20.000

R

=  The current state of warfare has proven that high-cost aircraft are
unsustainable against low-cost internationally made drones
= Meanwhile, Al is improving decision-making and efficiency, reducing

the need for human troops,

| "If we're shooting down o 350,000 one-way
drane with a 53 million missile. thot's noto
| good cost equation
Biil LaPlammme
thrder S=crwtary of B=feme far
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“Smailer And Cheaper Al-controlled
Unmonned Jets Are The Woy Aheod.”

Frank Hendall
fh Sayibpry of thee fir Foris

"“We need them potentiolly at very large
scale and very quickly.”

E'l:lll; F|||1.h
1 uigitsan Chiel on bulding

:I-':-:. it I-. B At e

“Replicotor will golvanize progress in the
too-stow shift of LIS, militaory innovation to
leveroge plotforms thot ore smaoll, smart,
cheop ond many.”

Mathlpon Higks

Ceputy b=ctetnry of Dofene

1 want to turn the Toiwon Stroit into
an unmanned hellscope..”

Sormuel Paxpnsa
U lrdn-FPacific Comrmamid © et

My ddrmmal

‘monned fighter jets are obsolete
in the oge of drones_"

Elzis Euizk



Energy

Powering The Artificial
Intelligence Revolution

Sam Korus Daniel Maguire, ACA

Akaash TK



Energy Production Is Important To Economic Growth

According to our research, China added more power capacity in 2023 than would be necessary to meet our estimate
of incremental power demand from Al data centers through 2030. In other words, the buildout rate necessary to

accommodate Al power demand is achievable.

Global Electricity Generation Incremental Power Mecessary For Al Hardware In 2030
Clmtiwl Elect g8 Casiasig L sin 1'!"'5. Pn“r ':-I-Pll:itjl' Thﬂt Chiﬂ. Addﬂﬂ Iﬂ 1“13

Feracml OF Clobal Eeciric ity Canessbicn Edmpalated Feam 5 Yeas Tradlng CAGE

a0
m— Forgt ]l O Clobad Eecind iy Coneraboir Ine |luding That Mecetiary Foar Al Handwim Domasn

150
A0 DEO
o : jL.lI‘.l
5000 LA X
£ 30,000 _,,f""l 350
"N 1 -__- .
"E‘ 25000 — 200
= 0000 P
| _' I|_| e
o o 150
-
1500 -
P 1o
oo -—
L0 ol
A P = . ol I P R E"'__:ﬂl'_-\.:"_b_l"'l TR n
g Ra g .:bg s E SERXo0Bobogdn W B Incremental Power Netessary Power Capacity Added
affsl il B 00 e B T - R R R = 3 8 = | Far Al Hardware [n 20080e in China 2023



Lg iteas 3003

AR 5 Erymb i

MNMuclear Ener Regulation Ended Informed by Wright's Law* ARK's research indicates that, apart from
z gy & R = WWII US electricity prices fell consistently from the late 1800s until

The Declines In Electru:lty Prices 1974, The US. Energy Reorganization Act, enacted in 1974, reversed

the drop in nuclear construction costs.

US Electricity Prices United States & Japan Muclear Construction Cost Trends
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The Nuclear Tide Is Rising

Imterest in nuclear energy is surging as companies seek
a clean, reliable power source to sustain Al initiatives “Muclear Energy"” Mentions

and meet ambitious net-zero carbon goals: 160

RN

E 12 Fubush ima
Hestlens
‘ Microsoft in deal for Three Mile Island E e fenen
nuctear power to meet Al demand Z
Fmancizl Times, Sapt 20 20024 E £y
f
Google orders small modular nuclear z
reactors for its data centers E- it
Fmanoal Times Ot s 2024 %
= )

‘ Amazon buys stake in nuclear energy
developer in push to power data centers -’q{"aﬂjq{ct;’% "Gy T, "0, *’qe, oy, "0 T 5, Oy, *’qrb*h 2, "%‘qu?"’q_?ﬁ_
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Nuclear Fission Projects Could Deliver Economics Superior
To Other Renewable Energy Projects

Supported by clear regulations, nuclear fission could be a cost-competitive, timely solution to increasing power demands globally.

Average Commissioning Time Owvernight Capital Cost
For Small Scale Renewable Energy Projects {1-10 MW) 4+ m 302, Prices (lhs) = 1974 Price (2024 % thsl @ Capacity Factar® (rhs)
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Whlle Hnst Small Modular

Reactor (SMR) Startups Will Fail,

The Survivors Should Thrive

Global SMR Projects
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Clobal SMR Projects Emtly Stage Under Construction

SMHs are early stage and face significant execution risks. To triple nuclear @
capacity by 2050, the US must build large reactors, SMRs, and microreactors
Shorter construction timelines, modular design, and =calability could enable
smaller reactors to meet near-term demand. Selecting from more than 30
LS designs will be important to reigniting Wright's Law and lowering
electricity costs,

Size Of US Advanced Reactors

(Log Scale)
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ﬁuclé.;a.l;.l;l.lsinn Faces Significant
Hurdles To Commercialization

LS

Sclentific Englnesring Cammercial
Breakeven Breakeyven Breakeven
The fusion Pascton e FUsEA resctisn The fudian resctian
generates thesame  #  panerates the same ¥ - Eenerates surplus
prcreiesl B Leyjected perwer at the reactor pwEr Lo Cover the
irto the fual cost of building ana
RN e opeatng the plant

Muclear Fission Milestones
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Timie From Key Mibegtone To Commercializntiesn

Despite -75 years of research, nuclear fusion has not generated net
energy in a meaningful way, While private fusion companies are
promising breakthroughs as early as 2027, commercialization could
take another ~15 years, if fission history is any guide.

Fusion Project Progress Toward Scientific Breakeven®
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.Nuﬁluear And Other Renewables Can Serve As Viable Solutions

|'T
"'.r' T

Solar, wind, and stationary energy storage are just getting started. One solution will not meet all demands. Interestingly, Tesla accounts

far -19% of global energy storage today.

Terawatt-Hours (TWhi
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As Battery Costs Decline, Intermittent Energy Sources Become Less Problematic
Declining battery costs should make intermittent energy systems economically attractive with 100% uptime. ARK's modeling suggests
that energy-intensive industries will accelerate the pairing of renewables with energy storage. Bitcoin mining iz a prime example,

showcasing how energy-intensive industries with business models orthogonal to power generation can accelerate the shift to 100%
renewable grid integration.

L Lig liteas

Lowest Levelized Cost Of Energy Solar, Battery, Bitcoin Systems Required To Meet Grid
For Desired Uptime Dispatch Targets At Constant Cost Of Electricity
{Seza Of Bubble = Bitcoin Mining Pawer)
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Regulatnry Reform Should Boost All Renewables

Between 2009 and 2023, US interconnection approval wait times increased -20%, from 31 months to 56 months. Quicker approvals
could lower project costs and accelerate the scaling of energy-intensive projects.

US Interconnection Wait Times
For Hew Energy Generation
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Robotics

Decoupling Physical
Labor From OQutput

Sam Korus Daniel Maguire, ACA

Alkaash TK




Robots Should Boost Productivity And Transform Industries

Automation’s impact on productivity has transformed industries, with specialized robots as simple as washing machines reducing
dramatically the time required for tasks:

Time To Do Laundry Time To Manufacture A Car Time From Click To Ship
At An Amazon Warehouse
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Generallzable Robotics Represent A $26+ Trillion Global Revenue Opportunity

Household Robotics Manufacturing Robotics

A
& _ bt ARK Forecasts Global Manufacturing GDP
-2.3 Hours Of Unpaid Work Per Day !‘—'--'-"—I_: T At =%32 Trillion In 2030
X
.ﬂ A Productivity Uplift
ﬁ -2.8 Billion Working Age Population
{521 253 B0 FO% 200K oD%
W 0% 330 ROO Ls00 | 3700 | A400 | 12B00
g |
5) 1 -512 Weighted Average Hourly Wage ; 20% 40 L6600 | 3200 640D | 2800 | 15600
.
b 4 50 L&00 4000 | BOOO | 16000 | 32000 | &4000
rﬁl::'] Y Value Attributed To Free Time VS Paid Time Revenue Opportunity®
" 1% Billions)
~$13+ Trillion Opportunity =$13+ Trillion Opportunity
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l.-!urr;an. ic.l..Rnbuts Are Debuting Around The World

Why the human form factor? Key is that a humanoid robot is generalizable. While a wrench can tighten nuts better than a human hand
can, |t is not a generalizable tool. The human hand is generalizable, particularly in an environment built by and designed for humans.

s

Boston Dynamics Unitree Figure Al Tesla Sanctuary Al il - e By .
Atlas Gl Figure 02 Optimuis Phoenix gfg'f i"phn:’lu"' S NED




The Ad pﬁnn Of Humanoid Robots Should Increase As Their Costs Fall

And Their Productivity Increases

A 100% productivity uplift is equivalent to replacing a human working one shift over ten years

=

Hourly
Annually

10-Year Cumulative
Total Hours

Met Present
Value Of Costs

—&— Robot Frice Far MPY=0

Human Labor Costs On
Average In The US
51 250 000
$44, including benefits ¥ 600000
$92,420 g
£ 750000
5924 300 E
500040
=20.000 :,_
-$550.000, £250 000
not including turnover
5

———Tasia Optimus Price Expectation At Scals

Mot Worth Investing In
A Humanoid Robot

L%

0%
Productivity Uplift

Net Present Value (NPV) Of A Robot Operating The Same Number
Of Hours As A Human Worker Over Ten Years

— Waorth Investing In
A Humanoid Robot

100%



Jobs Are

Bﬁndles Of Tasks

In a restaurant with a dishwashing machine, washing dishes is one of thirteen tasks required of a "dishwasher.” The home is not much
different. The dishwasher is one of the most common “robots” in a house. According to our research, automating activities at home like
loading and unloading dishes and cleaning countertops represents a $250 billion revenue opportunity in the US alone.

What does a professional dishwasher do?

Tasks:

Wash dishes glassware, flatware,
pots, and pand using dlshweashers o
by hand

Place clean dishes utenciis, and
CODRING Sguipment in SIorege areas,
Sart ared remove trach, placing it i
deuignated plchup areas

Sweep and scrub MNass

Mantain kitchen work aress,
equipmeant, and utendils in clean and
ardarly conditien

Clean garbage cans with water o
steam

Recadve and store supplles

Stock supplies ke food and ulenbils
insarving stations, cuphboards,
refrigerators, and salad baks,
Trarsfer cupplies and squipment
betwean storage and work aneas, by
harrd o4 using hend trucks,

Claan and prepars various foods for
ceoking or serving

Prepare and pochage ndividual
place settings.

Losd snd unload trucks that dellver
af plek up focd and suppties

Set up bangoet tables:

% Billlons
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S100
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Dilghwashing Machines

Annual US Dishwashing Costs

&0 S14
]

Professhonal Pay
For Dishwashar

S245

Walue O Unpald

Ciehes At Homs

Thme Spent Washing



’.Sma.[l Businesses Should Benefit Disproportionately From Humanoid Robots

Large manufacturing firms are organized by specialized and automated

tasks Specaliration and avtomation give large firms the wherewithal to =cale

significantby-and. in turn, lower labor costs as a share of revenue Cansequently
and somewhat counter-intuitively, large companies typically pay higher wages
than small flrm= because automating specific tasks boosts groductivity in large

firms mare than in small firms.

Sample Small Firm Sample Large Firm
Revenue $1.000 55000
Labor Share Of , .
B S0% 207
MNumbes OF Employees . i
200 §250
Wage Per Employee 1$1.000 x 40%/2) [£5 000 & 20%/4]
Tasks Per Employee 4 2
Benefit Of Automating. £50 £125
A Single Task (S200 x (174 tasks]) (5250 x {1/1 tasksl)
Valued Automation .
Selutian Ceneralizable - Singie Task

P
1
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Betause generalized automation solutions—thosze for muitipie tasks—have not
evolved as quickly as automation solutions for spacific tasks, small firms
typically have a disproportionate number of automatable-but-not-yet
automated tasks that would benefit from generalizable solutions like
humanoid robots. Morecver, a Righ percentage of manufacturing emploayees in
the US work in small firmz

US Manufacturing Employment

Hilllans

Firm Size By Humber Of Employees



Automation Turns Non-Market Activity Into Revenue-Generating Activity
And Gross Domestic Product (GDP)

Of the 82% who "lost® their jobs between 1950 and 2000, most farm workers were unpaid family members.

Farm Workers Farm Worker Jobs “Lost”
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Consumers Continue To “Contribute” Unpaid Labor To The US Economy

If US consumers were to value their time at half their hourly wages, food preparation and cleanup would add -51 trillion to CDP annually.

US Food Expenditure Cost Of A Meal Total US Food Cost
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3D Printing Revenues Could
Grow -40% At An Annual Rate
To $180 Billion By 2030

The 3D printing Industry consaolidated
significantly in 2024 highlighted by Nano
Dimension’s acquisition of Desktop Metal and
Markforged.

« |f manufacturers decide to bring the
technology in house, as did General Electric,
consolidation could continue:

The Trump administration’s efforts to bolster
US manufacturing could benefit 3D Printing.

Industries like drone manufacturing and
nuclear power, which should scale rapidly,
could use 3D printing to accelerate time to
market
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*  Woestinghouse uses 30 printing for nuclear debris filters. .
« Those components improved on the measure of

resistance to debris by 30%, thanks to the design
flexibility offered by 3D printing

The US Navy engaged Australian additive manufacturing
company AML3D to 3D-print tailpiece components for its
nuclear submarine program.

«  AMIL3D produced those parts in fewer than five weeks, -15X
rmore guickly than traditional manufacturers.



Reusable
Rockets

Sam Korus Caniel Maguire, ACA
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Sp.acé){.Has A Ten-Year Head Start On Reusable Orbital Rockets

Forecast
“We don't hove any plons to look ot reusability | | |
ot oll right now.__The reality s thot, for the next 2015 2007 2024 2025+
ten years, other than for ﬁu-!n:tn. Fdon't think SpaceX Lands SpaceX Launches Mo Orbital Blue Crigin
:ﬁ}fﬁ‘f 7 PRGOS First Falcon % 1" Flight Proven Reusable Rocket Racket Lab
Phil Slhch E
Presldent of Internrtionsl Launch Sendees, 100 Booster Besides 51:!-3 Cak Stﬂi:lé-';ﬂce
Firefly
Relativity

“Past experience with [ounch vehicle reusability
hos been mixed ot best interms of ochieving

sustoinoble cost reductions 5o | om o skeptic Falcon Launch Rate
with regard to many of the claims thot have 1003
been made for cost reductions.” #l Maw Bocsters  ® Reused Boosters

-David W_ Thompaon 120
CED Cribitsl ATE, 2008 160

[EA)
L0
“We hove not really changed our oszessment 100
over the [ost couple of years because we have &80
yet to see the other forms of reusobility—{lybock
or propulsive return o Eorth—demonstrote &4
econocmic sustainabillty on a recurring basis.” 4
=Ty Binuiig 10
CED, Unlted Launch Alllance, 2020 - - — | . = .
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SpaceX Is Refurbishing Rockets In Record Time
When the Space Shuttie cost -%15 billion per launch, industry experts assumed that an economic reusable rocket would be impossible.

SpaceX then flipped the script. According to ARK's research, the first stage of the Falcon 9 cost <$1 million to refurbish. Mow, rocket
turnaround time should be proportional to the cost required to refurbish a rocket booster, the key metric in tracking launch cost declines.

Rocket Turnaround Time Falcon 9 Average Reuse Days
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Spﬁ.céK.Cnﬁtinues To Drive Satellite Bandwidth
Costs Down In Line With Wright's Law

According to Wright's Law, satellite bandwidth costs should decline roughly -45% for every cumulative doubling in gigabits per second
[Chbps) in orbit. Since 2004, the cost of satellite bandwidth has dropped 15,000-fold from $300,000.000 to -%20,000/Cbps. According to

ARK's research, | Gbps can serve 200 customers. At a capital cost of -%1,000/Cbps, SpaceX could recoup its Starship and satellite
investment with a one-time charge of 55 per customer

Satellite Bandwidth Cost Decline
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Lower Satellite Launch Costs Should
Enable Continuous Global Coverage
With Low Latency

LEO
-300 mites

<40 mz
|atency

Dradnela weill fall
back 1o earth

within -5 years

i

While latency precluded geostationary orbit {CEO) satellites =
from offering a compelling broadband internet solution, now

thousands of low-cost, low earth orbit (LEQ) satellites can

provide service with low latency, continuous global coverage;

and direct-to-mobile device connectivity.

GEO
-22000 miles
700 ms latency

Dabriz will fail bach
bl marth withln
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Starship Will Help The Starlink Constellation Achieve Its Potential

Starship’s payload capacity to LEO is =5x that of the Falcon 9. While impressive, given the five-year life of its satellites, Starship still will
have to fly every 23 days to maintain its target constellation of 42,000 Starlink satellites. As of January 2025, SpaceX has a constellation
of over 7,000 satellites.

Spacecraft Upmass Falcon 9 Annual Upmass Starship Annual Upmass
mSpaceX @ Other Provders Capability By Launch Cadence Capability By Launch Cadence
1508 1,000
P e e e i T e
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Despite A Proliferation In Company
Creation, Small Launch Providers May
Not Be The Winners

Humber Of Mew Small Launch Providers Founded
3G

20
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After capital spending booms, industries tend to consolidate.
In the space industry while launch capability is critical the
larger opportunity could be in the services enabled by low
launch costs. Today, only 17 of the 194 small launch providers
created since 1996 are operational

Stage Of Small Launch Providers Created Since 19946
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paceX Has Converted The Addressable Market Into Revenue

With Increased Starlink Capacity

Starlink Subscribers And Bandwidth Capacity SpaceX Bandwidth Per Satellite
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Satelllte Clr..;nr.leétivity Revenues Could Exceed $130 Billion Per Year

Thanks to declining rocket launch costs, telecom operators could provide 100% of cellular subscribers satellite connectivity
anywhere in the world.

dddresrable Subacribern® Anndal Bevemmie® Annunl Sddres=abie Harkel® 'Gl'ﬂ'“":h m SItI“.“.I' SIJbilﬂhIﬂ
B Relative To Cellular Subscriber
Y 5 A 4 3 b " = ] 3 |
Direct-To-Device |] A Billion L S48 Billion Te—
Clobal Households
Without Access To 600 Million B 480 — -540 Billion
Broadband {‘li E i ﬂ I2.000% Spacek Direct To Deayioe
With T-Maohbile At Seiie
RV % I Million ®  $1620 =  -$18Billion & '
B m 000 .
A
Recreational Boats F E5Million = $1.620 = -%14 Billion -'E'.
O 100 %
™
Commercial - tee 5
bl —t -
Bircraft Elagt % 25 Thousand 225000 56 Billion S
.
Cruize Ships,
Warships dr [0 Thousand B S60000 = -5& Billion i
Commercial Ships LN S
1R 20T 2T .|

Total: -5132 Billion



By 2030, Hypersonic Flight Could Be A -$35 Billion Market,
Ready To Scale To ~$350 Billion Longer Term

Building Blocks Of Addressable Market Forecast
According to the US Department of Transportation, leisure travelers are willing to

d B0%-90% of their estimated hourly housshold | to save one hour* f
RS i iallen et Akt okl sl i i it Total Humber OF Airline Passengers Worldwide: 6.7 Billion

Compared to conventional flights that can take 28 hours roundtrip, ARK estimates ‘ 39k OF Flights Are Long-Haul

that hyperzonic flights could take just & hours, zaving each traveler <241 hours
Humber Of Passengers On Long-Haul Flights: -335 Million

L o WIS TS o SRR T
ML FasserimeErD ars Fire il

Given the typical cost and potential time savings, ARK's research suggests that a first- '

class paszengershould be willing to spend 554 000 roundtrip fora hypersonic flight .
NHumber OF Passengers Flying First-Class: <16 Million |

T . 1
o ...l._||_|| i AE Batirity

If launch costs decline |n line with ARK's expectations, early adopters of hypersonic '
flight could generate £35 billion revenue by 2030.

Mumber Of Passengers Flying Hypersonic -8 Million |

i ‘ #0000 Foundinp Ticket

1ok Starship Roundtrip Price :

& o SEG{E:E’ l{-:jg o 2 — 544 000 Annual Addressable Market: 5350 Billion ‘
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Multiomics

Operationalizing Data With Al
To Transform Diagnostics, Drug
Discovery, And Therapies

Hemo Despot Marjanovic, PhD Brett Winton

Rong Guo, PhD
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Multiomics Performance Should Improve By Orders Of Magnitude By 2030*

Multiomic Tools
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Blﬂ lnglcal lﬂfﬂl’l’ﬂﬂtl onls Advances in sequencing, Al, and single-cell technologies enable us to read,
E ded In Th La model, and predict complexity. Biological information Is organized by three
ncoce L ree Y'EI"E interconnected layers that drive life processes.

Biological Information Measuring Tools®
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The Costs Of DNA Sequencing And Synthesis Are Falling Precipitously

Fo

DMA sequencing and synthesis costs are declining faster than Moore's Law® predicted. The cost of reading biclogy through multiomics
tools like DNA sequencing has plummeted by 10 billion-fold (10°%) in its 35-year history. DNA synthesis costs have dropped 100,000-fold
(10%) and could continue to fall 10 million-fold (10°) by 2030. Twist Bioscience's silicon-based DNA synthesis, combined with
miniaturization and parallelization, has reduced costs by increasing efficiency, reducing reagent usage, and scaling produchon.

DHA Sequencing Cost Per Whole Human Genome
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The Prn:u:lu::tlvn"ll:].«r Of Genomics Analysis Has Skyrocketed

Since 2001, the compute time reguired to analyze a human genome has plummeted from 180 days to 10 minutes. Today we can
analyze ~1.& billion genomes for the cost of analyzing a single genome in 2001, Alongside the plummeting costs of sequencing and

synthesis, as noted on the previous slide, genome analysis is commeditizing, driving a revolution in biological research and
applications, from personalized medicine to global-scale genomics

Compute Time For Analysis Of One Human Genome Genomes Analyzed For 5450 000 Budget
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Data Volumes Should Explode As Measurement Costs Decline

Multiomics tools create volumes of data. The largest publicly-available genomics database, the UK Bicbank, includes a half-million
patients with 27x more data than the 15 trillion tokens of text powering large Al language models, If newborn sequencing were
to become the standard globally, as we expect, data velumes would explode by | 000x or more.

Biological Data ls Big Data
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Vlrtual Cell Fnundatlnn Models Are Collapsing The Cost Of Single-Cell Genomics

Single-cell genomics costs are dropping exponentially, in line with Wright's Law" According to ARK s research, trillion-cell experiments
are feasible now that single-cell sequencing costs have dropped to $0.01 per cell Virtual cell foundation models are likely to become the
killer Al application in drug discovery and precision medicine. By 2028, virtual cell costs could drop -120x. Companies like 10x Cenomics
and Scale Bio are leading the way.
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AlphaFold Is Redefining The Prediction Of Molecular Structures

AlphaFold has transformed the prediction of protein structures, surpassing traditional methods like X-ray crystallography and Cryo-EM
in both productivity® and scope.*® Each versien of AlphaFold has delivered exponential gains; not only improving efficiency, but also
unlocking entirely new structural predictions, AlphaFold], for example, predicted single-chain proteins [~60M structures}, but
AlphaFold3 can predict more than | billion structures; including multi-chain complexes, protein-ligand, protein-DNA/RMA interactions,
and post-translational modifications.
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MRD Testing Is Catalyzing The Generation Of Genomics Data

Minimal residual disease (MRD] testing can detect the recurrence of cancer up to 20 months earlier than traditional imaging. Yet, more
than eight million suitable cancer patients in the US currently are not reimbursed for MRD testing. Now, at only 10% penetration, MRD
testing should become the standard of care for every cancer patient, with multiple tests per year and follow-ups for five years. ARK's
research suggests that MRD testing could produce 700x more data than the largest genomics project to.date, the UK Bicbank, enabling
advanced predictive and prescriptive analytics that could revolutionize how we understand, menitor, and manage cancer.
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Hulti-tﬁn:ér Screening Could Save Lives And Cut Costs

Powered by liquid biopsy technology, multi-cancer screening is a revolutionary approach to early cancer detection. Unlike traditional
methods, a single blood test can screen for multiple cancers simultaneously, streamlining screening and expanding its scope. The FDA's

recent approval of Guardant Health's "Shield” colorectal cancer screening test suggests that the technology is proving its potential
Pending resolution of regulatory and reimbursement paths, universal multi-cancer screening could more than double the Total
Addressable Market (TAM] In the LS.

Market Potential For Screening Methods
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Single-Cell Genomics And
Al Are Creating Virtual Cells
And Transforming Drug
Discovery

The “virtual cell” is a cutting-edge achievement that Integrates
rtificsal intelligence and single-tell genomics By leversging multl-
modal, multl-sesle data, virtual cells we foundation models to
sirnulste cellulsr functions and predict responses to parturbatians
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Aragamic Studies
acragss various blalogical states That Can Take ‘|J'!H*| ~iSyears  -Sypan <lyesr Sy -2iyeare -loyearr <iiogean

A transformative leap in drug discovery—particularly arget DISCOVERY DEVELOPMENT
identification and validation—virtual cedls enalbils in-sitice
expeEriments to tast hypotheses, smulate periurbations.-and identify
viable targets efficlently and cost-effectively. They mMso predict how
specific mutations or drugs influence cellulsr pathways, potentully
necelarating the pipeling from target discovery to valldation snd

reducing relance on costly and ting-consuming wet-(ab R A2

expeEriments We expert the same thmeling reductiont as AlphaFald ain.e 8

achieved In the préediction of molecalar structuse. : : T
@ 8 &

Companiles (ks 10X Genedmicy, Illuming's FluentBia, SoalsBia and
Parsebea are praviding technologies that bulld Virteal Celle Patient Cell Single Cell Genomics +Al Virtual Cell
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Self-Driving Labs Are Using
Scalable Biology And Al To
Revolutionize Drug Discovery

A salf-driving lab (SDL) combines not only multiomics tools
that read bislogy at scale, but alse automation that snables
hwnughputg;paln.tmuﬁm_iﬂdhrge language models
{LLMs] that analyze dats and design the nedt set of
speriments The SOL's integrated appraach should enabile
the t.ri_lru.iﬂm from automsted to sutenomaus drug discayery
and research, potentially accelerating the cycle of discovery
and reducing costs/time while increasing ﬂ.:ﬂ-l:|lﬂl.'.}r..ﬁ.|'_t_l:ll"dh'|l.
1o our research, SDLs could save up 1o two years and
hundreds of milllons of dollars in the dhpﬂlﬁtrj; process,
Currently achleving 200« productivity gains, Recurdion
Pharmaceuticals s plonesring this app;l:r.na:h.

Atagamic Studies
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Organs-On-Chips And Al Are

Rescuing Drug Discovery
From The Valley Of Death

Often called the "valley of death” in drug discovery,
preclinical stisdies are prone to high failure rates that
stemn from predictive madels like 20 cell systems and
animal testing, Thanks to advances in microfluidics, 30
bioprinting, and ui’;anni:lq. next-generation preciinical
models like orga I'E-ﬁ.ﬂn*l:l‘ll'pi'il'E.E'nll_]hirlg. The new
systems are more phy.sl-::!luglml., scalable, and capable
of supporting higher-throughput testing. Integrating
Gen 2 modelz—pgrawn from paﬂ_ent—.da'i-.red bigpsies—
with Al-powered analyses of vast datasets could lead

Acxmuonic Ssing
Tht Cetak

DISCQVERY

: } e 2D Human Systems
to precise; patient-specific predictions that improve P
drug discovery outcomes dramatically. ' ':-‘;_!.1.": ]
Large Language Models are beginning to impact and ! L‘
accelerats clinical trials by optimizing regulatory Animal Models 3;:- hmln;
filings, patient selection, trial designs, and data A e Micrafluitics =—— N —
analysis = = |
Gen 1 Can 2 Gen 3
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Al Is Transforming The Economics Of Drug Development

oo 1 | A T o 4 T P

Biotech valuations include little-to-nothing for the preclinical and Phase | stages of development, but increasingly they are likely to
incorporate the higher probability of longer patent lives. Al-driven drug development could reduce time-to-market nearly 40%, from
13 years to B years, while reducing total drug costs &-fold, from $2.4 billion to $0.6 billion.
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Years To Commerciblleation

IHDUSTRY AVERAGE 2014
521 & billion total
L1 bilbon pre-clinical
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IMITLAL A-DRIVEN DRUG EFFORTS
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LAl e
Redu:ing DE?E[QP"‘E“": Faster commercialization extends patent-protected revenue, allowing companies
to generate higher returns for longer. Current Al efforts shorten development

Timelines Should Increase timelines by 2-3 years, Increasing a drugs lifetime value by 30-50% compared to
the industry average of five years. Emerging Al designs could accelerate time-to-

The Valu Ei Gf PEFE nts And market by 4-5 years and boost the value by JO-80%
Commercialization

Value OFf A Drug At Commercialization By Patent Life Remaining

1.0% Relative To Industry Average

i.E‘h . w " . el
’____,.--"'" Emerging Al methods could
Y accelerate time-to-market by

& to b years, Increasing the

b Ciirent i mitheds walue of intellectual property
Industry Average =y L e
| O o atcelerate time-to-market by by 70% to BO%
L 4 to 3 years, increasing the
e b value of intellectuml property

o by 30% to 50%
05w

3 b 5 t 7 B ] 10

Patent Life Years Remaining At Commercialization
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Drug Development Cost Efficiencies Could Boost Cash Flow Significantly

The value of Al-driven drug development should compound thanks to lower costs, an acceleration in time-to-market, and a longer
timeline of patent-protected revenue, Over a 30-year period, the cumulative cashflow for the average Al-deslgned drug could reach $4
billien, compared to less than %1 billion for traditional drug models, Even before a traditional drug breaks even, an Al-developed drug
could generata 525 billlon in cashflow:

Value Of A Drug At Commercialization by Patent Life Remaining Drug Development Cumulative Cashfiow

Relative To Industry Average {$ Millions)

4500
2.0 e Al Designied Drugs

Foracast

~ $3500
£ $2500
15 L Emerging Al
",,-""' imethods could 1504
Industey Average s 3 .'EIJ:'H!-:I'II. e s S a:::s;:-:&;:r:z ;ﬂ Traditlonzl Drug

1.0 e : arcalarate ima o years, inereasing [P 3300

raarket by 2 o 3 years; =TT by 70°% to
Imcreasing P value by A0S, 4500

30% to 50%
05 %1500
3 iy 5 & T B g [1] 5 18] 15 20 5 30

Patent Life Years Remainlng At Commerciallzation Yesry From Start Of Development
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Blnlnglcal Cures Could Become Quite Valuable

Cures for diseases can command much higher prices than traditional treatments. The average price of a cure today exceeds 31 million,
nearly 15x the the lifetime prescrniption cost that would be necessary to manage the disease. Capturing revenue upfront and addressing
much of the patlent population well before patent expiration suggests that cures could became more valuable—potentially 20x more
valuable—than a typical drug and 2.4x more valuable than a chronlc prescription that abates the disease.

Price Of A Cure For Rare Disease Value Of A Cure For Rare Disease
(Per Patient, On Average) % Millions, On Average)
EI,ID-D.DDG §620:000 L1100.000 53,,513{' Cuifes
frontioad cash
$1000,000 HAEE0 in & drug's
commeartial
£2500
£800.000 Lifeoycle
2000
iﬁﬂﬂ'ﬂﬂlﬂ Cures svald
£3090.000 TLE00 competition,
$400 000 wirth lifetime
L1000 value
caplured on
S200, 00
' " 75 000 1500 . the first dose
8000 e
10 o 40 —
Typileal Lifetime Lifetime  Life Years  Yalue O Typical Crug That Chisnic O Time
Prescription Prescripbion Mon-Diug Calred Cura Prescription Displaces Preseriptisn Cure
Cost Cost Health Medicine  Haatth Sarvice That
Per et Serdce Couts Casts Abates
Saved The Dhseane
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Cures And Accelerated Ti_'IE' combination of Al-accelerated drug development and the value 1:!f cures for
D | t Sh ld disease could boost returns on research and development (R&D] and improve the value
eve anE“ ou J of pre-clinical pipeline assets materially. According to our research, an Al-accelerated
Transform The Economics curein thefirst phase of human testing could be worth more than %2 billion.
U,f Dﬂ.lg DE?E[ﬂPI’I’IE nk Traditional assets typically pay back only the cost of capital for Phase | pipelines.
Drug Development Value Of Assets at Different Clinical Phases Representative
Return On Invested Capital ($ Millions) Companies”

@ 15% 0% 45% A inception Preclinical  Phase | Phasell  Phaselll Commereial

Tragitional Drug,

Traditional Development . MY Lol 8 250 il L RSty Averope
Cure. Beam, Crispr Tx, Editas,
' 100 6040 (Ralale 1, &G 004 3.000 %
Traditional Development - L Intellia, Prime
Traditional Crug, Abcellera | Abscl,
Al Speedup. Traditional Fail Rate - i 300 a0 i L 400 LBE0 Cengrate Bio, lsomorphic
Lab, Lantern Pharma,
Iraditaral Drog. —— 500 700 500 1000 1300 | o N e,
Al Speedup Arnd Al Success Rate ' : Roivant Saences, Atalpl
Gun I
Al Speedup, Traditional Fail Rate Ee LADG 1300 4500 3400 h400
In Crevelopment
Cuire, | I —
Al Speedup And Al Success Rate | B 4000 1500 4704 3,504 400




Al-Driven Drug Development And Cures For Disease Could
Reverse A Multi-Decade Decay In Pharma/Biotech Returns

As Al and other technologies Return On Drug Development R&D =
impact the drug development 50% ap Al Speedup And
pipeline, industry-wide returns Al Success Rate
should turn around. L
SO,
Cure,
Meanwhile, many development Al Speadup
e 30% : i
projects in pltace today could Sk s Traditional Fail Rate
become sunk costs as more . Traditinal Dnsg
nimbie Al drug development 2% Al Speedup and Al
platforms beat them to market 0% ! S
with cures that eliminate 1% " Traditional Drug
disease. R Al Speedup
0% Traditional Fail Hate
A biturcation could grow ; E'IJTE- :
: radltiona
between the returns generated i Dévals st

by Al driven, cure-seeking firms
and those traditional

pharma/biotech companies 0%
that do not adapt
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For more research on disruptive innovation visit www.ark-invest.com

£202-2025, ARK Investment Management LLC Mo part of this materlal may be reproduced in any form, or referred to (5 any other publication, without the express written
permiasion of ARK Investment Manapement LLC {"ARK").

Piease note companies that ARK believes are capitalizing on disruptive innavation and developing technologies to displace older technotogies or create new markets may not
In fact-do so andfor may face political ar legal attacks from competitors, industry groups of local and mational governrments,

ARK-aims 1o educate investors and to size the potentisl appartunity of Disruptive Innovatian, noting that risks and uncertainties may (mpact our prajectians and research
rradeis Investors should use the contant presented for informational purposesaniy, and be aware of market risk, disruptive Innovation risk, regulatory risk, and risks related
tey Desp Leaming, Digital Wallets Battery Technology, Autonomous Technologles Dranes DMA Sequencing, CRISPR, Roboties 3D Printing, Bitealn, Blockehain Technology, st
Cryptacurrency Risk. Crigptocurrencies: (sl refarred to so "wirtusl currencies” and “digital currencles”) sre digital assets designed to Bct as 8 medium of exchangs.
Cryptacurrancy s an amerging asset class, There are thousands of cryplocurrencles the moit well-known of which |8 bitcpln. Cryptocurrency generally operates without
-centrat authority (such as 2 bankl and | not backed by any government, Cryptocurrency is not |egal tender. Federal ctate and/or forasgn governments may restrict the use and
axchange of cryptocurrency, and regutation ln the US, 1 still developing The market price of bitcoln and other cryptocurrencies have bean subject 1o éxtrame fluctuations.
Similar to fat currencies [Le, a currency that is backed by & central bank or a national supra-pational or quasi-national organization), cryptocurrencies are susceptibrls to theft,
loss and destruction Cryptocurréncy exchanges and other trading venues an which cryptocursencies rade are refabively new and, in mostcases, largely unragulated and may
therefore be more exposed 1o fraud and failure-than established regulated exchanges for securities, dervatives and other currencies. Cryptocurrency exchanges may stop
opefating or permanently shut down dus to fraud, technical glitches. hackérs or mabware, which may atsa affect the price of cryptocurrenties. Cryptocurrency Tax Risk. Many
Elgnificant aspects af the US federal Income tax treatment of Investments in Bltcaln and ather eryptocurrencias are uncertain amnd still avabying
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