]
FOR SOPHISTICATED February 2019 By Brett Winton, n l kko
INVESTORS ONLY Director of Research, ARK

Invest Nikko Asset Management

5 INNOVATION PLATFORMS INVESTORS
SHOULDN'T MISS IN 2019

Summary

During the fourth quarter, the MSCI World Index, S&P 500 and NASDAQ posted their weakest results since late
2008, pushing valuations to their lowest levels since 2014. Among the fears continuing to unnerve equity markets
were slower economic growth globally, trade tensions, Fed tightening, and a flattening yield curve. Exacerbating
concerns was a loss of momentum in several US economic indicators - among them housing, autos, and
manufacturing - which fueled the arguments of those fearing or forecasting a deflationary bust.

Yet, while forecasters may argue that the flattening yield curve is a harbinger of recession and confirmation that the Fed has
overstayed its welcome on the tight side of monetary policy, ARK believes that it is discounting the early stages of a deflationary
boom, the likes of which have not been seen since the turn of the nineteenth century. During the next few years, particularly if
trade conflicts are resolved with lower tariffs globally and more intellectual property protection in China, ARK's stance is that real
growth and profits around the world will surprise on the high side of expectations as inflation drops to surprisingly low levels. Led
by the US, short rates should continue to rise this year in response to strong and accelerating real growth, while long rates are
tamed by continued surprises on the low side of inflation expectations.

Counterintuitively, innovative companies often gain significant market share during tumultuous times because their products
and services are better, cheaper, faster, or novel. Nonetheless, their shares are hit disproportionately in the early stages of a
correction because they tend not to be significant positions in the broad-based indexes to which many investors flock during
times of turmoil. That said, they typically recover much faster than many of the value traps that populate the traditional indexes.
A good example from 2008 to 2010 was Salesforce.com (CRM), which was not in most broad-based indexes. Chief Technology
Officers at that time were told to cut their budgets by 20% to 30% so they had no choice but to do things differently: they moved
away from the enterprise license/maintenance model to ‘pay as you go’, the software-as-a-service (SaaS) model. While technology
spending dropped 20%-+, Salesforce.com’s worst quarter during and after the Great Financial Crisis sported 20%-+ revenue
growth! Hard hit in the early phase of the market’s decline, Salesforce.com came out flying. Truth does win out once the
emotional reaction - and the race back to benchmarks - ends.

A look back at past innovation

History is replete with examples of businesses and consumers ignoring or dismissing big ideas, particularly those associated with
disruptive innovation. In 1876, for example, when Alexander Graham Bell was granted the official patent for the telephone, many
businesses dismissed it as irrelevant or insignificant. Famously, Western Union took a pass on buying the patent.' Likewise, many
considered the automobile just a curiosity or a fad. In 1899, The Literary Digest magazine summarised the prevailing response in
this way: “The ordinary ‘horseless carriage’ is at present a luxury for the wealthy; and although its price will probably fall in the
future, it will never, of course, come into as common use as the bicycle.”

Despite its potential, innovation typically needs time and maturity before gaining mass market adoption. Consequently, with a
focus on benchmarks, sectors, and short-term performance, traditional investment managers often minimise or misunderstand its
potential.

" https://www.theguardian.com/technology/2007/aug/06/bellvwestern
2 https://theculturetrip.com/north-america/usa/articles/10-inventions-no-one-thought-would-be-a-success/



5 TECHNOLOGICAL BREAKTHROUGHS INVESTORS SHOULDN'T MISS IN 2019

Five innovation platforms evolving today

Through an open research process that cuts across sectors, industries, and markets, ARK seeks to identify innovation platforms
with dramatic cost declines, strong price elasticity of demand, and convergence which spawns further innovation.® Today, ARK
believes that artificial intelligence, energy storage, robotics, genome sequencing, and blockchain technology are the
innovation platforms leading the global economy into what could be the most transformative period in history.

Chart 1 Estimated impact of innovation platforms on economic activity
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While ARK expects each of these innovation platforms to create multiple trillions in market capitalisation, the deflationary boom
that they are creating, particularly as they converge, is throwing off the meaning of certain economic signals, importantly the
yield curve. Today, equity markets fear the impact of a ‘bearish flattening’, but ARK believes that a ‘bullish flattening’ is underway
as technologically-enabled innovation platforms and productivity gains evolve into a ‘deflationary boom’. During the 50 years
ended 1929, the yield curve was inverted more than half of the time as the disruptive innovation platforms of that day - the
automobile (internal combustion engine), telephone, and electricity — unleashed periods of extraordinary real growth at low rates
of inflation. The steepest inversions occurred during periods of the most rapid growth in real GDP. ARK would not be surprised to
see this seeming ‘disconnect’ repeat during the next few years, but investors will have to extend their time horizons and their
understanding of economic history to understand the economic impact of these profound technological breakthroughs.

Artificial intelligence

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. We believe that artificial intelligence, in particular deep learning, is the third
wave of software eating the world.

We define artificial intelligence as computational systems and software that evolve by taking in data. These systems have the
power to solve seemingly insoluble problems, automate knowledge work, and accelerate technological integration into all
economic sectors and processes.

The adoption of artificial intelligence may be as momentous as the introduction of the internet, but while the internet’s disruptive
impact was constrained across several sectors, mainly retail, media, and telecom, we believe artificial intelligence will transform all
sectors in the economy dramatically. In addition, we believe artificial intelligence will prove particularly transformative in sectors
that have previously seemed impervious to disruption, notably healthcare and financial services.

3 https://ark-invest.com/research/identify-transformative-technology
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Figure 1 Deep learning is the third wave of “Software eating the world*”
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Chart 2 Incremental market capitlisation by computing wave
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Source: ARK Investment Management LLC, 2018; World Federation of Exchanges, 2018, https://arkinv.st/2FbJgmp; “ACWL.” MSCI, 2018 https://arkinv.st/2Rc6y22.

Forecasts are inherently limited and cannot be relied upon.

Energy storage

Batteries have entered a virtuous cycle: the cost of goods is falling, stimulating unit demand growth which, in turn, is pushing
batteries further down the cost curve. ARK forecasts that electric vehicle sales will rise from roughly 1.3 million in 2018 to more
than 26 million in 2023.

nikkoam.com.au
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Chart 3 Global EV sales in 2023 (forecasts as of 2018)
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Source: ARK Investment Management LLC, 2018; Data from: Bloomberg New Energy Finance, U.S. Energy Information Administration, EV-volumes.com. Forecasts
are inherently limited and cannot be relied upon.

Thanks to the growth in electric vehicles sales, battery costs should drop to a point where utility-scale energy storage becomes
attractive, enabling a multitude of new applications. We believe these new applications, including electric vehicles, micro-
mobility and aerial systems such as flying taxis, will enable business model innovations and transform city landscapes.

These innovations should drive demand for electrical energy at the expense of liquid fuel, and provide the mechanism by which
electrical energy can be provisioned more efficiently, thereby reducing grid vulnerability, operational expenses, and transmission
and distribution capital intensity. We project that automotive manufacturers and their suppliers will be negatively impacted, the
energy sector will face peak oil demand, and mobility and utility infrastructure will be forced to adapt.

Genome sequencing

Next-generation DNA sequencing (NGS) is the driving force behind the genomic revolution. DNA sequencing costs are dropping
dramatically. Since 2003 the cost to sequence a whole human genome has dropped from nearly $3 billion to less than $1,000.
ARK believes that as costs continue to drop, sequencing could become the clinical standard of care, introducing more science and
knowledge into health, agriculture, disease, and drug discovery.

While sequencing allows us to understand where mutations are happening within DNA, CRISPR, a powerful genome-editing tool,
allows us to correct the mutations inexpensively and precisely. We believe CRISPR has the potential to shift health care from
treating symptoms to curing diseases like sickle cell anemia, cystic fibrosis, pediatric blindness, and cancer. Our research shows
that 1 in 100 live human births results in a monogenic disease, but only 5% of the 10,000 monogenic diseases respond to any
treatment today. CRISPR should address all monogenic diseases, potentially generating $75 billion in global revenues per year. If
CRISPR were to address individuals already living with monogenic diseases, its one-time global addressable market would be $2
trillion.

Chart 4 CRISP’s initial addressable market: monogenic diseases (prices based on cures, USD billions)
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These technologies extend beyond healthcare. For example, by 2025, CRISPR could expand the agricultural market by an
estimated $170 billion, sustaining projected growth in the global population.* The pollution caused by anthropogenic use of land
and sea can be mitigated by genomic technologies, enabling sustainable farming, particularly in meeting aquaculture demand
for an increasingly diversifying global diet.

Robotics

Robots are increasing their footprint and creating jobs. Collaborative robots are designed to work alongside humans and are
retrained easily, adding to labor productivity. As the unit costs of robots decline by over half, and the capability-set and ease-of-
training increase, robots should proliferate across sectors, thereby transforming every business that depends upon physical
processes and workflows. Though fears about impacts on employment are widespread, they are likely to prove unfounded as
robots help drive labor productivity and lower unit economics, transforming non-market activities - such as food prep and
grocery shopping - into priced services.

Outside of the workplace, we believe autonomous vehicles are robots that fundamentally will change the economics of physical
movement, reducing the cost of taxis, delivery, and surveillance immensely. We believe traveling by taxi will become the norm
and owning a personal vehicle will become the exception. In addition, frictionless delivery should enable new business models
and further catalyse ecommerce while the data assets generated by autonomous transportation systems provide real-time
insights into the state of the world. With the rise of autonomous vehicles, aka robots, we believe incumbent providers throughout
the automotive, logistics, retail, and insurance sectors will be upended.

Blockchain Technology

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 decentralised and free from top-down control. ARK believes that
cryptocurrencies have the potential to shift the course of monetary history and eliminate inefficiencies.

We believe that the financial ecosystem will be forced to reconfigure in order to accommodate and take advantage of the
capabilities that blockchain technologies afford: increased transparency, reduced capital and regulatory controls, and virtually no
contract execution costs. With blockchain technology, we project that more of everything in the world will become money-like -
fungible, liquid, and quantified - and that every corporation and every consumer will need to adapt. Corporate structures
themselves may be called into question and every sector likely will be affected.

Important Information

This document is prepared by Nikko Asset Management Co., Ltd. and/or its affiliates (Nikko AM) and is for distribution only under such circumstances as may be
permitted by applicable laws. This document does not constitute investment advice or a personal recommendation and it does not consider in any way the
suitability or appropriateness of the subject matter for the individual circumstances of any recipient.

This document is for information purposes only and is not intended to be an offer, or a solicitation of an offer, to buy or sell any investments or participate in any
trading strategy. Moreover, the information in this material will not affect Nikko AM’s investment strategy in any way. The information and opinions in this
document have been derived from or reached from sources believed in good faith to be reliable but have not been independently verified. Nikko AM makes no
guarantee, representation or warranty, express or implied, and accepts no responsibility or liability for the accuracy or completeness of this document. No reliance
should be placed on any assumptions, forecasts, projections, estimates or prospects contained within this document. This document should not be regarded by
recipients as a substitute for the exercise of their own judgment. Opinions stated in this document may change without notice.

In any investment, past performance is neither an indication nor guarantee of future performance and a loss of capital may occur. Estimates of future performance
are based on assumptions that may not be realised. Investors should be able to withstand the loss of any principal investment. The mention of individual stocks,
sectors, regions or countries within this document does not imply a recommendation to buy or sell.

Nikko AM accepts no liability whatsoever for any loss or damage of any kind arising out of the use of all or any part of this document, provided that nothing herein
excludes or restricts any liability of Nikko AM under applicable regulatory rules or requirements.

All information contained in this document is solely for the attention and use of the intended recipients. Any use beyond that intended by Nikko AM is strictly
prohibited.

Japan: The information contained in this document pertaining specifically to the investment products is not directed at persons in Japan nor is it intended for
distribution to persons in Japan. Registration Number: Director of the Kanto Local Finance Bureau (Financial Instruments firms) No. 368 Member Associations: The
Investment Trusts Association, Japan/Japan Investment Advisers Association.

United Kingdom and rest of Europe: This document constitutes a financial promotion for the purposes of the Financial Services and Markets Act 2000 (as
amended) (FSMA) and the rules of the Financial Conduct Authority (the FCA) in the United Kingdom (the FCA Rules).

This document is communicated by Nikko Asset Management Europe Ltd, which is authorised and regulated in the United Kingdom by the FCA (122084). It is
directed only at (a) investment professionals falling within article 19 of the Financial Services and Markets Act 2000 (Financial Promotions) Order 2005, (as
amended) (the Order) (b) certain high net worth entities within the meaning of article 49 of the Order and (c) persons to whom this document may otherwise
lawfully be communicated (all such persons being referred to as relevant persons) and is only available to such persons and any investment activity to which it
relates will only be engaged in with such persons.

United States: This document is for information purposes only and is not intended to be an offer, or a solicitation of an offer, to buy or sell any investments. This
document should not be regarded as investment advice. This document may not be duplicated, quoted, discussed or otherwise shared without prior consent. Any
offering or distribution of a Fund in the United States may only be conducted via a licensed and registered broker-dealer or a duly qualified entity. Nikko Asset
Management Americas, Inc. is a United States Registered Investment Adviser.

4 Forecasts are inherently limited and cannot be relied upon. Source: ARK Investment Management LLC, 2018
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Singapore: This document is for information only with no consideration given to the specific investment objective, financial situation and particular needs of any
specific person. You should seek advice from a financial adviser before making any investment. In the event that you choose not to do so, you should consider
whether the investment selected is suitable for you. This publication has not been reviewed by the Monetary Authority of Singapore. Nikko Asset Management
Asia Limited is a regulated entity in Singapore.

Hong Kong: This document is for information only with no consideration given to the specific investment objective, financial situation and particular needs of any
specific person. You should seek advice from a financial adviser before making any investment. In the event that you choose not to do so, you should consider
whether the investment selected is suitable for you. The contents of this document have not been reviewed by the Securities and Futures Commission or any
regulatory authority in Hong Kong. Nikko Asset Management Hong Kong Limited is a licensed institution in Hong Kong.

Australia: Nikko AM Limited ABN 99 003 376 252 (Nikko AM Australia) is responsible for the distribution of this information in Australia. Nikko AM Australia
holds Australian Financial Services Licence No. 237563 and is part of the Nikko AM Group. This material and any offer to provide financial services are for
information purposes only. This material does not take into account the objectives, financial situation or needs of any individual and is not intended to constitute
personal advice, nor can it be relied upon as such. This material is intended for, and can only be provided and made available to, persons who are regarded as
Wholesale Clients for the purposes of section 761G of the Corporations Act 2001 (Cth) and must not be made available or passed on to persons who are regarded
as Retail Clients for the purposes of this Act. If you are in any doubt about any of the contents, you should obtain independent professional advice.

New Zealand: Nikko Asset Management New Zealand Limited (Company No. 606057, FSP22562) is the licensed Investment Manager of Nikko AM NZ Investment
Scheme, the Nikko AM NZ Wholesale Investment Scheme and the Nikko AM KiwiSaver Scheme.

This material is for the use of researchers, financial advisers and wholesale investors (in accordance with Schedule 1, Clause 3 of the Financial Markets Conduct Act
2013 in New Zealand). This material has been prepared without taking into account a potential investor’s objectives, financial situation or needs and is not
intended to constitute personal financial advice, and must not be relied on as such. Recipients of this material, who are not wholesale investors, or the named
client, or their duly appointed agent, should consult an Authorised Financial Adviser and the relevant Product Disclosure Statement or Fund Fact Sheet (available
on our website: www.nikkoam.co.nz).

Kingdom of Bahrain: The document has not been approved by the Central Bank of Bahrain which takes no responsibility for its contents. No offer to the public to
purchase the Strategy will be made in the Kingdom of Bahrain and this document is intended to be read by the addressee only and must not be passed to, issued
to, or shown to the public generally.

Kuwait: This document is not for general circulation to the public in Kuwait. The Strategy has not been licensed for offering in Kuwait by the Kuwaiti Capital
Markets Authority or any other relevant Kuwaiti government agency. The offering of the Strategy in Kuwait on the basis a private placement or public offering is,
therefore, restricted in accordance with Decree Law No. 7 of 2010 and the bylaws thereto (as amended). No private or public offering of the Strategy is being
made in Kuwait, and no agreement relating to the sale of the Strategy will be concluded in Kuwait. No marketing or solicitation or inducement activities are being
used to offer or market the Strategy in Kuwait.

Kingdom of Saudi Arabia: This document is communicated by Nikko Asset Management Europe Ltd (Nikko AME), which is authorised and regulated by the
Financial Services and Markets Act 2000 (as amended) (FSMA) and the rules of the Financial Conduct Authority (the FCA) in the United Kingdom (the FCA Rules).
This document should not be reproduced, redistributed, or sent directly or indirectly to any other party or published in full or in part for any purpose whatsoever
without a prior written permission from Nikko AME.

This document does not constitute investment advice or a personal recommendation and does not consider in any way the suitability or appropriateness of the
subject matter for the individual circumstances of any recipient. In providing a person with this document, Nikko AME is not treating that person as a client for the
purposes of the FCA Rules other than those relating to financial promotion and that person will not therefore benefit from any protections that would be available
to such clients.

Nikko AME and its associates and/or its or their officers, directors or employees may have or have had positions or material interests, may at any time make
purchases and/or sales as principal or agent, may provide or have provided corporate finance services to issuers or may provide or have provided significant
advice or investment services in any investments referred to in this document or in related investments. Relevant confidential information, if any, known within
any company in the Nikko AM group or Sumitomo Mitsui Trust Bank group and not available to Nikko AME because of regulations or internal procedure is not
reflected in this document. The investments mentioned in this document may not be eligible for sale in some states or countries, and they may not be suitable for
all types of investors.

Oman: The information contained in this document nether constitutes a public offer of securities in the Sultanate of Oman as contemplated by the Commercial
companies law of Oman (Royal decree 4/74) or the Capital Markets Law of Oman (Royal Decree80/98, nor does it constitute an offer to sell, or the solicitation of
any offer to buy non-Omani securities in the Sultanate of Oman as contemplated by Article 139 of the Executive Regulations to the Capital Market law (issued by
Decision No. 1/2009). This document is not intended to lead to the conclusion of any contract of whatsoever nature within the territory of the Sultanate of Oman.
Qatar (excluding QFC): The Strategies are only being offered to a limited number of investors who are willing and able to conduct an independent investigation
of the risks involved in an investment in such Strategies. The document does not constitute an offer to the public and should not be reproduced, redistributed, or
sent directly or indirectly to any other party or published in full or in part for any purpose whatsoever without a prior written permission from Nikko Asset
Management Europe Ltd (Nikko AME). No transaction will be concluded in your jurisdiction and any inquiries regarding the Strategies should be made to Nikko
AME.

United Arab Emirates (excluding DIFC): This document and the information contained herein, do not constitute, and is not intended to constitute, a public offer
of securities in the United Arab Emirates and accordingly should not be construed as such. The Strategy is only being offered to a limited number of investors in
the UAE who are (a) willing and able to conduct an independent investigation of the risks involved in an investment in such Strategy, and (b) upon their specific
request.

The Strategy has not been approved by or licensed or registered with the UAE Central Bank, the Securities and Commodities Authority or any other relevant
licensing authorities or governmental agencies in the UAE. This document is for the use of the named addressee only and should not be given or shown to any
other person (other than employees, agents or consultants in connection with the addressee's consideration thereof).

No transaction will be concluded in the UAE and any inquiries regarding the Strategy should be made to Nikko Asset Management Europe Ltd.
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