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Why Invest in Disruptive Innovation?

ARK believes that disruptive innovation is key to growth.
We aim to identify large-scale investment opportunities
by focusing on public companies that are the leaders,
enablers, and beneficiaries of disruptive innovation.

Opportunities resulting from disruptive innovation are
often undiscovered or misunderstood by traditional
investment managers who are focused on sectors,
indexes, short-term earnings and price movements.

ARK’s research spans across sectors, industries, and
markets to gain a deeper understanding of the
convergence, market potential, and long-term impact
of disruptive innovation.

DISRUPTIVE - INNOVATION

/dIs rAptlv/ * /Ind velf(d)n/

ARK defines ‘“‘disruptive innovation’ as the introduction
of a technologically enabled new product or service
that should transform economic activity by creating
simplicity and accessibility while driving down costs.

Risk of Investing in Disruptive Innovation: ARK aims to educate investors and
to size the potential opportunity of Disruptive Innovation, 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 and regulatory risk.
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Identifying Investable Innovation Platforms

ARK’s investment process recognizes that true disruptive innovation causes rapid cost declines and demand growth, cuts across sectors
and geographies, and spawns further innovation, stimulating growth over extended time horizons.

1. Cost Curve Declines 2. Cross Sector Ramifications 3. More Innovation
Cost Decline Under Wright’s Law Penetration of Electricity by New Innovation and Technologies
(Including Tipping Point) Manufacturing Subsector! Thanks to Battery Breakthroughs
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[1] Jovanovic, Boyan & Rousseau, Peter L., 2005. "General Purpose Technologies," Chapter 18.
Subsectors include: Printing, Fabricated Metal, Transport Equipment, Stone Clay Glass, Primary Metals, Petrol/Coal, Paper, Electric Machinery, Rubber, Leather, Chemicals, Textiles, and Food.
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Why Now?

According to ARK’s research, the global economy is undergoing the largest technological transformation in history.

Estimated Impact of Innovation Platforms on Economic Activity*
Blockchain Technology

Genome Sequencing

> Electricity

% Automobile

% Telephone Robotics

g Steam Engine - Internet

¥ artways Computers Energy Storage

Artificial Intelligence
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*ARK created this chart based on the relative impact of an innovation scaled by the degree of consensus between economic historians that a particular innovation should be considered
an innovation platform. The underlying data assumes that all innovation platforms follow a characteristic investment and realization cycle of similar duration.

Forecasts are inherently limited and cannot be relied upon.
Source: ARK Investment Management LLC, 2018; Helpman, E. (2010). General Purpose Technologies and Economic Growth. Cambridge, MA: MIT Press; Brynjolfsson, E., & McAfee, A. (2018). The second machine
age: Work, progress, and prosperity in a time of brilliant technologies. Vancouver, B.C.: Langara College; Kurzweil, R. (2016). The singularity is near: When humans transcend biology. London: Duckworth.
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Five Multi-Trillion Dollar Innovation Platforms

As Convergence Accelerates, Innovation Advances

ARK identifies five primary innovation platforms causing
what could be the most transformative period in history.
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Big Ideas 2019

ARK researches the universe of innovation platforms and their underlying
technologies. On an annual basis we publish research highlighting the
technology breakthroughs that we believe will advance significantly over

©

the coming year. Here are our “Big Ideas” for 2019:

Genome
1. Deep Learning - uencing
2. Digital Wallets - - @
3. Cryptocurrencies ._Arl'i ﬁCiCI
4. Battery Cost Tipping Points | Inl'elligence
5. Avutonomous Taxi Networks !
6. Next Gen DNA Sequencing
7. CRISPR For Human Therapeutics
8. Collaborative Robots M
9. 3D Printing For End-Use Parts
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Deep Learning: Software 2.0

www.ark-invest.com

Deep learning is a form of artificial intelligence inspired by the human brain.
With deep learning, machines don’t need a programmer to tell them what to
do. Instead, machines use data to train themselves.

i

ARK believes every industry will be transformed by deep learning.
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Deep Learning Is Software That Writes Itself

TRADITIONAL SOFTWARE

b bt et o e e —
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Traditional software is coded by an army of human programmers.
It's expensive, fragile, and difficult to maintain. Programs work as
designed but cannot surpass human performance.

DEEP LEARNING
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Deep learning is software that’s not ‘written’ but ‘trained’. Humans
gather data and create a learning framework. The system learns
the right behaviors automatically. Deep learning improves with
more data and often exceeds human performance.




BIG IDEAS 2019

Deep Learning Is the Magic Behind Consumer and Enterprise Tech

[iG o\

Each story, photo, and video is custom Apple Watch can predict atrial fibrillation, The Tesla Model 3’s Autopilot can overtake

selected for users using deep learning. diabetes, and sleep apnea. other vehicles and drive on highways.

™

; @) einstein
& Go gle salesforce "
Translate

Google Translate translates more than Salesforce’s Einstein makes more than four Blue River’s smart tractors use computer vision

100 billion words per day. billion business analytics predictions per day. to reduce herbicide use by 90%.

Source: ARK Investment Management LLC, 2018; Information collected from company reports (Facebook, Google, Nefflix, Apple, Tesla, Salesforce.com, Blue River Technologies).



BIG IDEAS 2019

Deep Learning Is the Third Wave of “Software Eating the World”

“Software is eating the world”
- Marc Andreessen’

* The first wave of software on PCs disrupted a
handful of industries.

* The Internet wave expanded the reach of
software beyond the computer industry,
creating new tech giants.

* Deep learning is the third wave of software
eating the world. It expands the reach of

software into massive industries like healthcare,

transportation, and manufacturing.

The World

Deep Learning

Transportation

Manufacturing
Healthcare

Internet Banking
Agriculture

Communications

Advertisi Pharma
Defense Commerce vertising
PC Software
Video News
Databases
Publishing
Accounting

[1} Andreessen, Marc. “Why Software Is Eating the World.” Andreessen Horowitz, 20 Aug. 2011, https://arkinv.st/2QuCZ6B.

10



BIG IDEAS 2019

Example: Deep Learning Eats Retail, a $3 Trillion Market in the US

Old Retail Checkout Experience Deep Learning Checkout Experience
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Amazon Go uses cameras and sensors which feed into deep
Based on ARK’s research, Americans wait 300 million hours learning software to recognize shoppers, to understand

per year in checkout lines. when they pick up items or put them back, and to allow them
to leave the store without checking out at a cash register.
Amazon is planning to open 3,000 stores by 2021.!

[1] Soper, Spencer. “Amazon Will Consider Opening Up to 3,000 Cashierless Stores by 2021.” Bloomberg.com, 19 Sept. 2018, https://arkinv.st/2LXY3lh.
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Example: Deep Learning Eats Microprocessors

Global Server Market by Component

($ billions)
$140 The boom in deep learning software
= CPU is fueling demand for deep learning
m Memory processors. “Al Accelerators” are
Storage used in servers to speed up
Other workloads.
Al Accelerator
ARK estimates Al Accelerator
revenue as a percentage of total
$70 server revenue could grow from 5%
The slowdown of Moore’s Law” in 2018 to 30% in 2028, creating
could mean the end of “ree’ another $30+ billion opportunity.

performance upgrades every two
years. As a result, server
companies will have to increase
investment in computing hardware.

$0

2018 2028

*Gordon Moore’s prediction that the number of transistors on a chip would double every two years.

Forecasts are inherently limited and cannot be relied upon.
Sources: ARK Investment Management LLC, 2018; Data from: “Worldwide Server Market Revenue Grew 43.7% Year Over Year to a Record $22.5 Billion During the Second Quarter of 2018, According to
IDC.” IDC, 5 Sept. 2018, https://arkinv.st/2TBhnaF. Assumes 15% OEM margin.; “1965: ‘Moore's Law’ Predicts the Future of Integrated Circuits.” What Was The First PC2, https://arkinv.st/2LXJcHo
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Sizing the Opportunity

Deep Learning Could Create 3x the Incremental Market Capitalization by Computing Wave
Value of the Internet. $70,000
Deep Learning
" M Internet
é B Information Technology
* The internet captured 15% of the globe’s equity 3 $52,500 +$30 Trillion
market capitalization over 20 years. “:_
O
* If deep learning were to achieve the same rate of %
adoption, it would add $30 trillion to global equity E $35,000
market capitalizations in the next 20 years. =
O
o +$10 Trillion
O $17,500

+9$4 Trillion

$0

1998 1998 — 2018 2018 — 2038

Forecasts are inherently limited and cannot be relied upon.

Source: ARK Investment Management LLC, 2018; World Federation of Exchanges, 2018, https://arkinv.st/2FbJgmp; “ACWI.” MSCI, 2018 https://arkinv.st/2Rcéy22.
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Outlook

While the US Created the Internet Economy, China Could Spearhead the Al Economy.

=

National Mandate

China has a national mandate to become
a leader in Al by 2025.

%%@

Internet Population of 800 Million
China has three times as many
internet users as the US, enabling large
scale data collection and training.

No Privacy Risk
Chinese users are accustomed to censorship
and a lack of privacy, which eases Al
deployment and minimizes regulatory risk.

S

Al Applications
The world’s most popular Al application
is China’s social video app, Tik Tok, with
more than 500 million users.

e

Al Chip Design
China is home to a number of leading Al chip
design companies such as Cambricon, which
powers Huawei smartphones.

0

Semiconductor Fabrication
China is progressing in chip manufacturing

technology. Its domestic 16nm fabs are some
of the most advanced in the world.

Source: ARK Investment Management LLC, 2018

14
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Risk and Disclosure

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 and/or may face political or legal attacks from competitors, industry groups, or local and national governments.

ARK aims to educate investors and to size the potential opportunity of Deep Learning, 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 Deep Learning, such as:

* Software Industry Risk
* Internet Company Risk
* Semiconductor Company Risk

Software Industry Risk. The software industry can be significantly affected by intense competition, aggressive pricing, technological innovations, and product obsolescence. Companies in the software
industry are subject to significant competitive pressures, such as aggressive pricing, new market entrants, competition for market share, short product cycles due to an accelerated rate of technological
developments and the potential for limited earnings and/or falling profit margins. These companies also face the risks that new services, equipment or technologies will not be accepted by consumers
and businesses or will become rapidly obsolete. These factors can affect the profitability of these companies and, as a result, the value of their securities. Also, patent protection is integral to the success
of many companies in this industry, and profitability can be affected materially by, among other things, the cost of obtaining (or failing to obtain) patent approvals, the cost of litigating patent
infringement and the loss of patent protection for products (which significantly increases pricing pressures and can materially reduce profitability with respect to such products). In addition, many
software companies have limited operating histories. Prices of these companies’ securities historically have been more volatile than other securities, especially over the short term. Internet Company Risk.
Many Internet-related companies have incurred large losses since their inception and may continue to incur large losses in the hope of capturing market share and generating future revenues.
Accordingly, many such companies expect to incur significant operating losses for the foreseeable future, and may never be profitable. The markets in which many Internet companies compete face
rapidly evolving industry standards, frequent new service and product announcements, introductions and enhancements, and changing customer demands. The failure of an Internet company to adapt to
such changes could have a material adverse effect on the company’s business. Semiconductor Company Risk. Competitive pressures may have a significant effect on the financial condition of
semiconductor companies and, as product cycles shorten and manufacturing capacity increases, these companies may become increasingly subject to aggressive pricing, which hampers profitability.
Reduced demand for end-user products, under-utilization of manufacturing capacity, and other factors could adversely impact the operating results of companies in the semiconductor sector.
Semiconductor companies typically face high capital costs and may be heavily dependent on intellectual property rights. The semiconductor sector is highly cyclical, which may cause the operating results
of many semiconductor companies to vary significantly. The stock prices of companies in the semiconductor sector have been and likely will continue to be extremely volatile.

15



BIG IDEAS 2019

Digital Wallets:

Mobile Bank Branches

Digital wallets are transforming more than payments. They are
becoming gateways for financial services such as wealth
management, insurance, banking, and personal finance.

ARK believes that digital wallets could upend traditional banks
within five years.

&

www.ark-invest.com

16
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Digital Wallets Are Becoming Gateways for Financial Services

ARK defines digital wallets as more than applications on a phone with payment capabilities. They are financial ecosystems that enable
access to a variety of services including wealth management, insurance, instant payments, and cryptoassets.

Faster peer-to-peer transfers
than checks and wires

Instantaneous and more
accurate credit assessment

Tailored insurance products

Easy credit card payments

¢g

A\\\

&

|@,@

Personal finance management, tax planning and
financial education

Efficient movement of funds into savings products

Integration with various wealth management platforms

Frictionless access to cryptocurrencies

17
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Digital Wallets Enable Mobile Value Transfers

Digital wallets are an important step in the evolution of mobile value transfers, making transactions and exchanges simple and seamless
in a user’s everyday life.

By the end of 2018, Venmo became
1 the 4th largest manager of customer

Cash Credit/Debit Cards Digital Payments accounts, trailing only Bank of
America, Chase, and Wells Fargo.!
Bank Notes Wire Transfers Mobile to Mobile
Demand ATMs Digital Point of Sale
In August 2018, China tightened
Drafts Embedded Payments 2 wallet regulations by imposing caps

on QR code payments.?2

In March 2018, Square Cash App
3 introduced banking services such as

—

direct deposit of paychecks, rewards
programs, and debit cards.?

[1] ARK Investment Management LLC, 2018
[2] Wang, Yue. “China Tightens Regulation Over Mobile Payment Apps - What's Next For Tencent and Ant Financial2” Forbes, Forbes Magazine, 3 Jan. 2018, https://arkinv.st/2C9cv5y.
[3] Tepper, Fitz. “Square's Cash App Now Supports Direct Deposits for Your Paycheck.” TechCrunch, TechCrunch, 8 Mar. 2018, https://arkinv.st/2C6HFun.
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Digital Wallets Are Encroaching on Big Banks

Digital wallets are scaling quickly relative to traditional banks. By the end of 2018, Venmo will have the fourth largest customer base,

trailing only Wells Fargo, Bank of America and JP Morgan Chase. Square’s Cash App also will be in the top 10.

Top Financial Institutions Ranked by Number of Customer Accounts (2018)

Wells Fargo

Bank of America

JPMorgan Chase
Venmo I

U.S. Bank #4 Venmo
Citibank Up from #7 in 2017 and #12 in 2016
PNC Bank
Capital One
TD Bank

Square Cash A |
USAA Fede:lql Savings Bapni #] 0 Squqre

BB&T On the rise from #14 in 2017 and #41 in 2016

Regions Bank

Suntrust Bank

Citizens Bank

Fifth Third Bank

Hunington National Bank

Keybank

Discover Bank

Optum Bank

- 10,000,000 20,000,000 30,000,000 40,000,000 50,000,000 60,000,000

Source: ARK Investment Management LLC, 2018. Data from: FDIC: HSOB Commercial Banks, https://arkinv.st/2CZITcd.

70,000,000

80,000,000
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Digital Wallets Should Upend Traditional Bank Branches

* Traditional banks’ reliance on physical infrastructure pushes customer acquisition costs (CAC) to $350-1,500 person.

* Digital wallets can acquire customers at just $20 per person, becoming effective channels for banks to engage and retain customers.

$350

Bank Retail Checking Accounts

Source: ARK Investment Management LLC, 2018

$1,500

$250

Credit Cards

Range of Customer Acquisition Costs

$1000
$770
$750
$480
Brokerage Platforms Insurance Platforms

$400

1

$250

Consumer Loans

20
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As Seen in China, Digital Wallets Offer Value Beyond Financial Services

WeChat Pay’s screen highlights how it drives e-commerce and other activities outside of financial services.

Wallet

Balance

A g
o3 iy ®

Quick Pay Transfer Mobile Top Up

o o
52% o o 6 48%
Screen Space Dedicated to - Screen Space Dedicated to
P &=l ° ° °
E-commerce and Others Financial Services

/= 3% O
For travel, taxi, shopping, specials, GoDutch  Tencent Charity  Order Taxi For card repayments, peer-to-peer transfers,
games, group buying and gifting. - Ele - utility payments, and wealth management.

=3

Movie Tickets

A

Group Buy

Source: Chan, Connie. “When One App Rules Them All: The Case of WeChat and Mobile in China.” Edited by Sonal Chokshi, Andreessen Horowitz, Aug. 2015, http://arkinv.st/1Tgm2g0. 21
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China Points the Way to Digital Wallets and Mobile Payments

ARK believes that digital wallets like Alipay and WeChat Pay have revolutionized the delivery of banking products at scale in both rural
and urban areas throughout China. Their ease of use and accessibility have caused mobile payments* to soar 12-fold to $24 trillion in
the three years ended 2018.

Growth of Mobile Payments in China

30
$24 Trillion
25
c
2 20
- 15
e
10
5 IIIIIIIII
0 —— [

2014 2015 2016 2017 2018

*ARK refers to mobile payments as mobile value transfers.

Sources: ARK Investment Management LLC, 2018 and Meeker, Mary. “Internet Trends Report 2018." Kleiner Perkins, 30 May 2018, https://arkinv.st/2QzTTAS. 29



Sizing the Opportunity

Digital Wallet Providers Could Be Valued at Roughly $700 Billion by 2023.

Bank Equity Capitalization

Investors value banks for their core deposits and loan relationships. As a Function of Number of Deposit Accounts
As shown in the chart, they pay a median market cap of $3,400" 1,000,000
per US demand deposit for traditional banks today. = W
<
6 100,000
Based on lower customer acquisition costs and more cross-selling = *
opportunities, investors could value digital wallets at a significant i 10,000
premium to traditional banks. 2
= 1,000
If the value of a digital wallet customer were that of a bank £ *
customer, digital wallet providers could be worth approximately 5 100
$700 billion in 2023,** leading to seismic changes in the %
valuations of digital wallet companies such as Square, PayPal, i 10
Amazon, and Apple. S
S 1
E 1 100 10,000 1,000,000 100,000,000
= 0

Number of Deposit Accounts (Log)

Forecasts are inherently limited and cannot be relied upon.
*The individual median data point was calculated from the market cap of more than 3000 data points. **Calculated based on ARK's estimate that there will be 200 million digital wallet customers by 2023.

Sources: ARK Investment Management LLC, 2018, Data from: FDIC: HSOB Commercial Banks, https://arkinv.st/2CZITcd. 23
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Sizing the Opportunity

Mobile Value Transfers Could Reach $55 Trillion by 2022.

Global Mobile Value Transfers China could account for 80% of
($ trillions) global mobile value transfers in
2022, down from 92% in 2018,

but still dominant.

.+ © O @

$S1.1T $9.5T $26 T $41 T $55T

2014 2016 2018 2020 2022

Forecasts are inherently limited and cannot be relied upon.
Sources: ARK Investment Management LLC, 2018
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Risk and Disclosure

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 and/or may face political or legal attacks from competitors, industry groups, or local and national governments.

ARK aims to educate investors and to size the potential opportunity of Digital Wallets, 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 Digital Wallets, such as:

* Internet Company Risk
* Software Industry Risk

Internet Company Risk. Many Internet-related companies have incurred large losses since their inception and may continue to incur large losses in the hope of capturing market share and generating
future revenues. Accordingly, many such companies expect to incur significant operating losses for the foreseeable future, and may never be profitable. The markets in which many Internet companies
compete face rapidly evolving industry standards, frequent new service and product announcements, introductions and enhancements, and changing customer demands. The failure of an Internet
company to adapt to such changes could have a material adverse effect on the company’s business. Additionally, the widespread adoption of new Internet, networking, telecommunications technologies,
or other technological changes could require substantial expenditures by an Internet company to modify or adapt its services or infrastructure, which could have a material adverse effect on an Internet
company’s business. Software Industry Risk. The software industry can be significantly affected by intense competition, aggressive pricing, technological innovations, and product obsolescence.
Companies in the software industry are subject to significant competitive pressures, such as aggressive pricing, new market entrants, competition for market share, short product cycles due to an
accelerated rate of technological developments and the potential for limited earnings and/or falling profit margins. These companies also face the risks that new services, equipment or technologies will
not be accepted by consumers and businesses or will become rapidly obsolete. These factors can affect the profitability of these companies and, as a result, the value of their securities. Also, patent
protection is integral to the success of many companies in this industry, and profitability can be affected materially by, among other things, the cost of obtaining (or failing to obtain) patent approvals,
the cost of litigating patent infringement and the loss of patent protection for products (which significantly increases pricing pressures and can materially reduce profitability with respect to such
products). In addition, many software companies have limited operating histories. Prices of these companies’ securities historically have been more volatile than other securities, especially over the short
term.

25
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Cryptocurrencies:

Storing and Transferring Value

www.ark-invest.com

Throughout history, we have had to rely on trusted intermediaries to store
and transfer value. With the launch of Bitcoin, Satoshi Nakamoto
proposed an alternative financial system, one decentralized and free
from top-down control.

ARK believes that cryptocurrencies have the potential to shift the course
of monetary history and eliminate inefficiencies.

26
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We Are Witnessing the Rise of an Alternative Financial System

=

BARTER

In early civilization,
trade occurred in the
form of barter.

Subject to the
coincidence of wants,
barter limited trade’s
scale and efficiency.

GOLD

Over time, collectibles
emerged as
widespread stores of
value.

In the 19th century, a
single store of value —
gold — emerged.

<2
Xz

FIAT

Given gold’s intrinsic
limitations as a means
of exchange, the state
monopolized the
issuance of money,
undermining its function
as a store of value.

O

BITCOIN

In 2008, Satoshi
Nakamoto proposed
an alternative financial
system governed by
decentralized agents
such as developers,
miners, and users.

With the launch of
Bitcoin, value can be
stored and transferred
in a permissionless and
decentralized manner.

Sources: ARK Investment Management LLC, 2018 | Burniske, Chris, and Jack Tatar. Cryptoassets the Innovative Investor's Guide to Bitcoin and Beyond. McGraw-Hill, 2018.

Boyapati, Vijay. “The Bullish Case for Bitcoin”. Medium, Mar 2, 2018, https://arkinv.st/2RFICU4.

Szabo, Nick, Shelling Out: The Origins of Money. 2002.

27
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Bitcoin Launched the “Blockchain” Movement

* Bitcoin — with an uppercase B — refers to the software that facilitates the transfer and custody of bitcoin — with a lowercase b —

the cryptocurrency.

* Bitcoin’s blockchain is a distributed digital ledger and database that records the flow of its native currency, bitcoin, and provides
the foundation for cryptonetworks, the networks powering cryptocurrencies.

Bitcoin’s Blockchain

Distributed %

Any computer can access
Bitcoin’s blockchain, including
the records of every
transaction.

Cryptographic 83

Every transaction recorded must be
verified cryptographically.
Cryptography allows computers
building Bitcoin’s blockchain to
collaborate in an automated system
of mathematical trust.

Immutable (/)

An immutable database means
Bitcoin’s blockchain is append-only.
That is, information can be added but
not deleted over time. Once
confirmed, the information in Bitcoin’s
blockchain cannot be erased.

Secure {:}

Computers (aka miners) compete to
solve cryptographic puzzles
allowing them to add a block of
transactions to the blockchain.
Miners are rewarded for creating a
new block either with newly minted
bitcoin or fees from verifying
transactions. This competition
ensures Bitcoin blockchain’s security.

28
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Assurance Is Key to Money

* Fiat currencies and the assurance they provide depend on the jurisdictions that issue them.

* Cryptonetworks such as Bitcoin provide assurance without relying on intermediaries.

/N

Money Assurance (Social)
Reinforced by ledger assurance, the technical attributes
that guarantee the store of value.

Attributes: ¢ Durable *  Censorship Resistant
* Portable * Divisible
* Fungible *  Established
* Verifiable * Scarce

Ledger Assurance (Technical)
Reinforced by money assurance, the social attributes that
allow stakeholders to establish a common ledger.

Source: ARK Investment Management LLC, 2018

Attributes: * Loosely structured
e Secure
* Transparent

* Rules-Based
e P2P Governed

29
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How Does Bitcoin Rank on “Money Assurance”?

The table below lists attributes that characterize money, and a qualitative grading system that ranks various instruments.

&4 S

“Money” Characteristics Bitcoin Gold Fiat
Durable B A+ C
Portable A+ D B
Fungible B A B
Verifiable A+ B B
Censorship Resistant A C D
Divisible A+ C B
Scarce A+ A F
Established D A+ C

Source: Boyapati, Vijay. “The Bullish Case for Bitcoin”. Medium, Mar 2, 2018, https://arkinv.st/2RFICU4.
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How Does Bitcoin Rank on “Ledger Assurance”?

An instrument’s money assurance depends on its ledger assurance. Unlike any other model, Bitcoin enables absolute ledger assurance

without a trusted intermediary.

&4 SV

“Ledger” Characteristics Bitcoin Gold Fiat
Structure Loose Fixed Arbitrary
Security: Cost to Attack Expensive Expensive Variable
Transparency: Accounting Entry Mechanics Transparent Opaque Opaque
Rules-Based Yes Yes No*
Governance Distributed Distributed Centralized

*While central banks follow general guidelines in determining monetary policy, Bitcoin’s rules are mathematically metered and gold is constrained by natural limitations.

Source: Decentralized Credit (DR/CR). “#1: Assurances in Crypto edit”. Good Audience, Oct 3, 2018, https://arkinv.st/2RjoQyd.
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Despite a Prolonged Bear Market,
Support for Bitcoin’s Network Seems to Be Increasing

Bitcoin Price 2018

$20,000
Bitcoin whitepaper hits
Casa Lightning 10-year anniversary
o o d
$15,000 ICE announces digital assets announces node Bitmain loses 28%
Lightning Network platform, Bakkt mining pool market
Mainnet launches .
BCH hard fork share in 6 months
survives 1-year
$10,000 rniversar Square open sources
Y cold storage solution
$5,000  CFTC Chair Giancarlo urges Bitcoin’s hashpower Fidelity launches
“first do no harm” approach triples in 6 months Coinshares launches Institutional Platform
USD tickered ETN
$0
Jan-18 Feb-18 Mar-18 Apr-18 May-18 Jun-18 Jul-18 Aug-18 Sep-18 Oct-18 Nov-18 Dec-18

Source: ARK Investment Management LLC, 2018
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Bitcoin Transactions Are Scaling

Bitcoin’s base layer provides instant settlement for large value transactions.

@ 10,000,000
0
= 1,000,000
piA
¢ 100,000
5
9 3 10,000
c
2 1,000
(%)
O
c
5 100
=
10

Bitcoin Transaction Volumes (Annual)

2013
- Bitcoin

Puypal*

*Note: Lines show 2018 data for comparison.
Sources: ARK Investment Management LLC, 2018, Carter Nic. “Bitcoin as a novel economic institution”. Castle Island Ventures. https://arkinv.st/2QwChFL | Data from: coinmetrics.io

2014 2015 2016 2017 2018
e SWIFT ™ —Fedwire e Vs
@\ estern Union” e Global Remittances” e OTC gold i

Bitcoin Metrics

Median Price

Daily Transaction Volume

Average Transaction Value

Median Transaction Value

Active Addresses (Average)

2017

$2,527

$2.8B

$9,700

$351
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Bitcoin Should Continue to Scale Thanks to Technological Breakthroughs

The Lightning Network is a second layer payment protocol with multi-directional channels, enabling fast and ‘fee-less’ transactions.

Number of Nodes With Channels Number of Lightning

Network Channels
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Nodes: A network participant with one or

Channels: A communication channel that
more open Lightning channels.

allows two parties to exchange payments
rapidly on the Lightning Network.

Sources: ARK Investment Management LLC, 2018 | Data from: bitcoinvisuals.com/lightning
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BTC Capacity: Cumulative amount of bitcoin
across all Lightning Network channels.
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Infrastructure Will Reinforce Bitcoin’s Layered Architecture

1. Casa: personal key security system for Bitcoin, Ethereum, Litecoin,
and more. Multi-signature key service with hardware wallets.

2. Bakkt: an open, seamless global network to enable purchases,
sales, storage, and ecommerce simply, safely, and efficiently.

3. Lightning Labs: an open protocol layer that leverages the power
of blockchains and smart contracts to make cheap, fast, private
transactions.

4. TxTenna: an app that enables off-grid broadcasts of Bitcoin
transactions from Samourai Wallet.

5. CoinJoin: a decentralized method of combining multiple bitcoin
payments from multiple spenders into a single transaction,
making it difficult for outside parties to determine which spender
paid which recipient or recipients.

6. Bitrefill: an ecosystem that refills prepaid phones & buys gift
cards online using cryptocurrencies.

Source: ARK Investment Management LLC, 2018
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“Bitcoinization” is Impacting Economies

“Bitcoinization” is defined as a Bitcoin-induced currency demonetization. With hyperinflation in emerging markets like Venezuelaq, Iran,
and Zimbabwe, the demand for cryptocurrencies could increase suddenly and significantly.

How Cryptocurrencies Could Emerge Quickly in Emerging Markets

Inflation causes loss } Middle class } Businesses } Fiat velocity rises } Inflation

i i converts savings to i oo
of confidence in 9 (ilemcmd. crypto in significantly accelerates
monetary authorities crypto lieu of fiat
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Source: ARK Investment Management LLC, 2018
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Sizing the Opportunity

Emerging Markets Prone to Inflation Are Adopting Bitcoin.

As indicated by Google search trends and exchange volume statistics, demand for bitcoin in emerging markets is high and growing.

Google Search Trends of “Bitcoin” by Country LocalBitcoins Volume in Venezuela
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Risk and Disclosure

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 and/or may face political or legal attacks from competitors, industry groups, or local and national governments.

ARK aims to educate investors and to size the potential opportunity of Cryptoassets, 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 Cryptoassets, such as:

* Cryptocurrency Risk
* Cryptocurrency Tax Risk

Cryptocurrency Risk. Cryptocurrency (notably, bitcoin), often referred to as “virtual currency” or “digital currency,” operates as a decentralized, peer-to-peer financial exchange and value storage
that is used like money. ARK’s investment products may have exposure to bitcoin, a cryptocurrency, indirectly through an investment in the Bitcoin Investment Trust (“GBTC”), a privately offered, open-end
investment vehicle. Cryptocurrency operates without central authority or banks and is not back by any government. Even indirectly, cryptocurrencies (i.e., bitcoin) may experience very high volatility and
related investment vehicles like GBTC may be affected by such volatility. As a result of holding cryptocurrency, regulated investment companies such as Exchange Traded Funds (“ETFs”) may also trade
at a significant premium to NAV. Cryptocurrency is also not legal tender. Federal, state or foreign governments may restrict the use and exchange of cryptocurrency, and regulation in the U.S. is still
developing. Cryptocurrency exchanges may stop operating or permanently shut down due to fraud, technical glitches, hackers or malware. Cryptocurrency Tax Risk. Many significant aspects of the U.S.
federal income tax treatment of investments in bitcoin are uncertain and an investment in bitcoin may produce income that is not treated as qualifying income for purposes of the income test applicable
to regulated investment companies, such as ETFs. GBTC is expected to be treated as a grantor trust for U.S. federal income tax purposes, and therefore an investment by ETFs in GBTC will generally be
treated as a direct investment in bitcoin for such purposes. Additional information may be found in the “Taxes” section of an ETF’s disclosure documents such as the prospectus and/or SAI.
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Battery Cost Tipping Points

Batteries have entered a virtuous cycle: cost of goods is falling,
stimulating unit demand growth which, in turn, is pushing batteries
further down the cost curve.

ARK is forecasting that electric vehicle sales will rise from roughly 1.3
million in 2018 to more than 26 million in 2023. As a result, battery
costs should drop to a point where utility-scale energy storage becomes
attractive, enabling a multitude of new applications.
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Lithium-ion Battery Costs Are Dropping Relentlessly

* Commercialized and assumed to have reached maturity in the early 1990’s, batteries are experiencing faster cost declines than
most analysts anticipated.

* As batteries decline in cost, they are passing critical unit economic tipping points, unleashing further demand.

* Electric Vehicles (EVs) will drive battery prices down to a point where they will become economic for utility-scale energy storage.

Lithium-ion Cost Decline Model
e ARK Modeled Cost Decline  ® ARK Forecast Cost Decline @ Reported Prices
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° o ° 2023 EV Energy Storage Demand
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. o $ .o... (annual and growing with EV adoption)
; %o oo \
=  $100 ®eee
A ®e, d
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Forecasts are inherently limited and cannot be relied upon.
Sources: ARK Investment Management, 2018; Avicenne Energy, Crabtree, George, et al. “The Energy-Storage Frontier: Lithium-lon Batteries and Beyond.” UChicago.edu, Dec. 2015, https://arkinv.st/2VAmnOS.
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Battery Cost Declines Are Enabling New Applications

* Low cost energy storage is enabling electric vehicles, stationary energy storage, and form factor diversification.

* ARK’s research focuses on Electric Vehicles and Utility Energy Storage as the main drivers of battery demand.

Electric Vehicles Utility Energy Storage Micromobility
In August Tesla’s Model 3 became the top California’s Public Utilities Commission 30% of vehicle trips in the US
revenue grossing sedan in the U.S.! approved more than 2 GWh of energy are fewer than two miles in
storage to replace natural gas plants.? distance.?

Sources: [1] Grinshpun, Michael. “Tesla Model 3 = #1 Best Selling Car In The US (In Revenue).” CleanTechnica, 9 Sept. 2018, https://arkinv.st/2Fenuhf.
[2] Lambert, Fred. “Tesla and Others to Deliver over 2 GWh of Energy Storage in California Project to Replace 3 Gas Plants.” Electrek, 9 Nov. 2018, https://arkinv.st/2CVPQLD.
[3] ARK Investment M