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WELCOME TO THE EDGE.

Morgan Stanley Investment
Management's Counterpoint Global
shares their proprietary views on a big
idea that has the potential to trigger far-
reaching consequences—ideas such as
autonomous vehicles, machine learning
and gene editing.

Counterpoint Global's long-term
ownership mindset emphasizes
perspective, insight and thinking across
categories, while our investment
process focuses on identifying unique
companies with sustainable competitive
advantages. Through The EDGE, we
share our framework for thinking about
change and our process for recognizing
patterns that may drastically alter

the investment landscape over the
longer term.

This work complements our team's
more traditional, fundamental research
to create a framework for long-term
investing that is grounded in intellectual
curiosity and flexibility, perspective,
self-awareness and partnership.

As the price of cryptocurrencies

like bitcoin have fluctuated wildly
over the last year, bitcoin, and
blockchain, the underlying technology
that powers it, have captured the
popular imagination.

Blockchain at its heart is a distributed-ledger technology
that employs cryptography to ensure the integrity of the
data it stores. For all its hype, blockchain is basically just
a novel approach to database architecture where control of
the data is distributed among all the parties using it. This
architecture is enabled by cryptography and the use of
tokens (e.g. cryptocurrencies) as incentives for participants
to perform the work to ensure the data’s integrity. What
makes blockchain so disruptive is its shared ledger
eliminates the need for intermediaries to establish trust
and authenticate identity between two untrusted parties
who want to transact. As a result, blockchain has the
potential to cut out the financial middleman.

How it works
Blockchain is a protocol for a shared ledger similar to
the way that TCP/IP is a protocol enabling the internet. »




BLOCKCHAIN

> Just as the internet has multiple
websites, there are multiple blockchains
including the most famous ones, bitcoin
and ethereum. While each permissionless
blockchain is slightly different in design,
most share common features.

A permissionless blockchain is open

to the public, meaning all the data

is readable by every participant. The
power of blockchain comes from this
shared data, which can include anything
from the ownership of a single bitcoin

to property titles. Because the data is
open to the public, care must be taken
to ensure its integrity. Here, the key
innovations of blockchain—using
cryptography and proof of work to secure
the contents of the shared ledger—come
into play.

For example, take the bitcoin blockchain.
Every ten minutes, a new block is added

What makes blockchain so disruptive
is its potential to cut out the
financial middleman.

to the chain. Each block consists of three
components: (1) the new transactions
being added to the chain, (2) the previous
block’s “hash” (a fixed length output
generated from an input string), and

(3) a random number called a “nonce.”
Miners around the world compete to find
a nonce that satisfies the requirements for
the hash for the current block set forth
by the bitcoin protocol. This protocol
dynamically adjusts the difficulty of

this task, depending on the amount of
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computing power currently dedicated

to finding the next nonce, to ensure it
always takes 10 minutes to find a nonce
for each new block added to the chain
(Display 1). The first miner or team of
miners to discover a valid nonce receives
tokens (in this example, bitcoin) from
the blockchain as a reward. Referred to
as “proof of work,” these token grants
are the incentive that persuade miners to
invest in and operate the infrastructure to
confirm transactions.



Validation mechanisms vary among
different blockchains, but they all work
off the premise that people are rewarded
for validating the transactions of the
shared ledger. There are real costs to
validating a transaction: time, computing
power and electricity.

Because each prior block’s hash is needed
to generate the current block’s hash, the
system ensures that no one can go back
and independently alter prior records in
the blockchain (e.g. to give themselves
more bitcoins). An altered record would
immediately show discrepancies with
other nodes in the blockchain and thus
the protocol ignores the block that has a
discrepancy from the rest of the blocks in
the chain.

All told, blockchain is an open, shared
technology that rewards hard work, and
incorporates a system of security checks
to ensure the integrity of the chain.

participants and leads to new possibilities.

For instance, titles to everything from
property to securities to cryptocurrency
can be written into blockchain. If two
parties want to transact using the same
blockchain, they can both verify that

the other party has title to what they
claim without the need for a financial
intermediary facilitating the transaction.
Blockchain effectively eliminates the
clearing function in financial transactions
and allows the parties to move almost
immediately from execution to
settlement. Hence, the time required for
settlement collapses from multiple days to
minutes. This change offers the potential
to eliminate not only the back-office costs
associated with clearing, but also the
costs associated with putting up margin
until a transaction closes.

While blockchain technology can be
adopted by existing financial institutions
to facilitate transactions, blockchain

DISPLAY 1

Miners compete to be the first to find a nonce that satisfies

the hash requirement

Each hash is designed to take 10 minutes to solve

Previous Block’s Hash

Proposed Block’s Transactions

Why It's Disruptive

What makes blockchain so disruptive is
its decentralization of the ledger. All users
of a given blockchain agree to the same
set of facts, the ledger. This agreement
eliminates the need for trust among

Hash Function

Current Block's Hash

has the potential to enable a new set

of payment rails that circumvents the
existing financial establishment. In
particular, cryptocurrencies are gaining
traction as a form of payment for
e-commerce transactions where there is
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a high risk of fraud and/or chargebacks.
By accepting cryptocurrencies, merchants
can bypass elevated credit card processing
fees and lower their overall costs.
Companies are also using blockchain in a
range of other financial applications. For
instance TO is using blockchain to target
the prime brokerage market.

In addition, blockchain has new
capabilities such as the ability to deploy
“smart contracts” that do not exist today.
A smart contract is a self-executing
contract that is written into the computer
code. If the mutually agreed upon
conditions of the transacting parties

are met, the smart contract will execute
automatically with transparency and

no reversibility. The appeal of a smart
contract lies in its potential to reduce
transaction costs.

It is still unclear if bitcoin will become a
lasting piece of the financial firmament or
is just a passing fad. That said, at its heart,
bitcoin provides the three key functions
of a currency—it functions as a store

of value, a mechanism of transaction,

and a unit of account. Particularly in
countries that have histories of financial
instability, bitcoin could prove to be an
attractive alternative to local currencies.
It could potentially play a similar role to
the one gold has historically, as a hedge
against uncertainty. To put it in context,
the bitcoin in circulation today is worth
around $125 billion while the value

of all gold ever mined is worth around
$7.9 trillion. If bitcoin began to function
more like gold on the world stage, those
valuations could converge.

Challenges

We believe there are three key challenges
that blockchain will need to overcome.

First, achieving critical mass. Blockchain-
related technologies benefit from a
network effect, meaning the addition

of each person to the network increases
the value of being on the network to
everyone else. While a network effect is a
strong competitive advantage in a mature
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business, the downside is that they are
very difficult to start, in part because
small networks are not nearly as valuable
as large networks to the end customer. It
is possible that no blockchain will gain
critical mass, which would prevent its
advantages over traditional methods
from materializing.

Second, regulatory uncertainty.
Regulatory bodies across the globe

have increased their focus on all aspects
of blockchain related businesses. For
instance, both China and South Korea
have banned ICOs (initial coin offerings),
a form of raising capital that has been
gaining popularity. New regulations that
limit what can be done with blockchain
could reduce and/or eliminate its
attractiveness versus traditional means of
conducting financial transactions.

Third, high energy and storage demands.
Challenges in scaling blockchains

could prove insurmountable. Given

that blockchains are distributed ledgers
and that all the data stored on the
blockchain is available at every node, the
storage demands of such a system grow
exponentially as more nodes/users are
added to the overall system. The proof
of work calculations needed to confirm
bitcoin transactions also require a large
amount of electricity. By some estimates,
about as much electricity is used by the
bitcoin proof of work calculations as by
the entire country of Denmark." In order
to continue growing, changes to the
protocols will need to be made to reduce
their resource requirements.

Conclusions

Blockchain is still in the early innings of
development. While it has the potential
to become as ubiquitous as the internet
over time, there are nevertheless many
issues that need to be addressed. As

with the internet, we will probably see

a mixture of both blockchain native
companies as well as companies adopting
the technology to improve their existing
business processes and to attack new
market opportunities afforded by these
new capabilities. We believe blockchain is
a technology that will continue to garner
increasing mindshare in the years ahead.

OTHER DISRUPTORS
Other themes the team is
currently researching include

» Autonomous vehicles
» Machine learning
» Gene editing

Risk Considerations

There is no assurance that a Portfolio will achieve its investment objective. Portfolios are subject to market risk, which is the
possibility that the market values of securities owned by the Portfolio will decline and that the value of Portfolio shares may
therefore be less than what you paid for them. Accordingly, you can lose money investing in this Portfolio. Please be aware that

this Portfolio may be subject to certain additional risks. In general, equities securities’ values also fluctuate in response to activities

specific to a company. Investments in foreign markets entail special risks such as currency, political, economic, market and liquidity

risks. The risks of investing in emerging market countries are greater than risks associated with investments in foreign developed

countries. Privately placed and restricted securities may be subject to resale restrictions as well as a lack of publicly available
information, which will increase their illiquidity and could adversely affect the ability to value and sell them (liquidity risk).
Derivative instruments may disproportionately increase losses and have a significant impact on performance. They also may be

subject to counterparty, liquidity, valuation, correlation and market risks. Illiquid securities may be more difficult to sell and value

than public traded securities (liquidity risk).
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Counterpoint Global Team

INVESTMENT INSIGHT

DENNIS LYNCH, Head of Counterpoint Global

New York
YEARS OF YEARS YEARS

INVESTORS RESEARCH RESPONSIBILITIES EXPERIENCE WITH FIRM WITH TEAM
DENNIS LYNCH Lead Investor 25 21 21
SAM CHAINANI Communication Services, Financials, Internet 23 23 19
JASON YEUNG Health Care 22 17 15
ARMISTEAD NASH Business Services, Software 19 17 15
DAVID COHEN Consumer 31 26 20
ALEX NORTON Consumer, Industrials, Technology (ex Software) 24 19 19
THOMAS KAMEI Internet, ESG 4 7 7
MANAS GAUTAM Generalist 7 4 4
ANNE EDELSTEIN Health Care 8 <1 <1

DISRUPTIVE CHANGE RESEARCH
STAN DELANEY Big Ideas, Emerging Themes 18 18 15
SASHA COHEN Big Ideas, Emerging Themes 2 2 2

CLIENT RELATIONSHIP AND BUSINESS MANAGEMENT
MARY SUE MARSHALL Portfolio Specialist 39 19 19
PRAJAKTA NADKARNI Portfolio Specialist 15 12 8
MCKENZIE BURKHARDT Portfolio Specialist 16 16 16
EARL PRYCE Portfolio Administrator 19 19 12
ROBERT ROSS Portfolio Administrator 27 22 2

Global Opportunity Team

Hong Kong

KRISTIAN HEUGH, Lead Investor

¢ 5lnvestors

e 2 Portfolio Specialists

Global, International, Asia

“Investor” refers to an analyst or portfolio manager on Counterpoint Global.

Team members may change without notice from time to time. Years of Experience listed above refers to Industry Experience.

Years of Experience, Years with Firm and Years with Team are as of May 20719.
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T Ars Technica, “Bitcoin's insane energy consumption, explained”,
December 6, 2017.

DISTRIBUTION

This communication is only intended for and will only be distributed to
persons resident in jurisdictions where such distribution or availability
would not be contrary to local laws or regulations.

Ireland: Morgan Stanley Investment Management (Ireland) Limited.
Registered Office: The Observatory, 7-11 Sir John Rogerson’s, Quay, Dublin
2, Ireland. Registered in Ireland under company number 616662. Regulated
by the Central Bank of Ireland. United Kingdom: Morgan Stanley Investment
Management Limited is authorised and regulated by the Financial Conduct
Authority. Registered in England. Registered No. 1981121. Registered Office:
25 Cabot Square, Canary Wharf, London E14 4QA. Dubai: Morgan Stanley
Investment Management Limited (Representative Office, Unit Precinct 3-7th
Floor-Unit 701and 702, Level 7, Gate Precinct Building 3, Dubai International
Financial Centre, Dubai, 5065071, United Arab Emirates. Telephone: +97 (0)14
709 7158). Germany: Morgan Stanley Investment Management Limited
Niederlassung Deutschland 4th Floor Junghofstrasse 18-26, 60311 Frankfurt
am Main, Germany (Gattung: Zweigniederlassung (FDI) gem. § 53b KWG).
Italy: Morgan Stanley Investment Management Limited, Milan Branch
(Sede Secondaria di Milano) is a branch of Morgan Stanley Investment
Management Limited, a company registered in the UK, authorised and
regulated by the Financial Conduct Authority (FCA), and whose registered
officeis at 25 Cabot Square, Canary Wharf, London, E14 4QA. Morgan Stanley
Investment Management Limited Milan Branch (Sede Secondaria di Milano)
with seat in Palazzo Serbelloni Corso Venezia, 16 20121 Milano, Italy, is
registered in Italy with company number and VAT number 08829360968.
The Netherlands: Morgan Stanley Investment Management, Rembrandt
Tower, 11th Floor Amstelplein 1 T096HA, Netherlands. Telephone: 31
2-0462-1300. Morgan Stanley Investment Management is a branch office
of Morgan Stanley Investment Management Limited. Morgan Stanley
Investment Management Limited is authorised and regulated by the Financial
Conduct Authority in the United Kingdom. Switzerland: Morgan Stanley &
Co. International plc, London, Zurich Branch Authorised and regulated by the
Eidgensssische Finanzmarktaufsicht ("FINMA”). Registered with the Register
of Commerce Zurich CHE-115.415.770. Registered Office: Beethovenstrasse
33, 8002 Zurich, Switzerland, Telephone +41(0) 44 588 1000. Facsimile
Fax: +41(0)44 588 1074.

U.S.: A separately managed account may not be suitable for all investors.
Separate accounts managed according to the Strategy include a number
of securities and will not necessarily track the performance of any index.
Please consider the investment objectives, risks and fees of the Strategy
carefully before investing. A minimum asset level is required. For important
information about the investment manager, please refer to Form ADV Part 2.

Please consider the investment objectives, risks, charges and
expenses of the funds carefully before investing. The prospectuses
contain this and other information about the funds. To obtain
a prospectus please download one at morganstanley.com/im
or call 1-800-548-7786. Please read the prospectus carefully
before investing.

Morgan Stanley Distribution, Inc. serves as the distributor for
Morgan Stanley Funds.

NOT FDIC INSURED | OFFER NO BANK GUARANTEE | MAY LOSE VALUE
| NOT INSURED BY ANY FEDERAL GOVERNMENT AGENCY | NOT A
BANK DEPOSIT

Hong Kong: This document has been issued by Morgan Stanley Asia Limited
for use in Hong Kong and shall only be made available to “professional
investors” as defined under the Securities and Futures Ordinance of Hong
Kong (Cap 571). The contents of this document have not been reviewed
nor approved by any regulatory authority including the Securities and
Futures Commission in Hong Kong. Accordingly, save where an exemption
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is available under the relevant law, this document shall not be issued,
circulated, distributed, directed at, or made available to, the public in Hong
Kong. Singapore: This document should not be considered to be the subject
of an invitation for subscription or purchase, whether directly or indirectly,
to the public or any member of the public in Singapore other than () to
an institutional investor under section 304 of the Securities and Futures
Act, Chapter 289 of Singapore (“SFA"), (i) to a “relevant person” (which
includes an accredited investor) pursuant to section 305 of the SFA, and
such distribution is in accordance with the conditions specified in section
3065 of the SFA,; or (iii) otherwise pursuant to, and in accordance with the
conditions of, any other applicable provision of the SFA. This material has
not been reviewed by the Monetary Authority of Singapore. Australia:
This publication is disseminated in Australia by Morgan Stanley Investment
Management (Australia) Pty Limited ACN: 122040037, AFSL No. 314182,
which accepts responsibility for its contents. This publication, and any
access to it, is intended only for “wholesale clients” within the meaning of
the Australian Corporations Act.

Japan: For professionalinvestors, this document is circulated or distributed for
informational purposes only. For those who are not professional investors, this
document is provided in relation to Morgan Stanley Investment Management
(Japan) Co., Ltd. ("MSIM)")'s business with respect to discretionary investment
management agreements (“IMA”") and investment advisory agreements
(“IAA"). This is not for the purpose of a recommendation or solicitation of
transactions or offers any particular financial instruments. Under an IMA,
with respect to management of assets of a client, the client prescribes
basic management policies in advance and commissions MSIMJ to make all
investment decisions based on an analysis of the value, etc. of the securities,
and MSIMJ accepts such commission. The client shall delegate to MSIM] the
authorities necessary for making investment. MSIM] exercises the delegated
authorities based on investment decisions of MSIMJ, and the client shall
not make individual instructions. All investment profits and losses belong
to the clients; principal is not guaranteed. Please consider the investment
objectives and nature of risks before investing. As an investment advisory fee
foran|AA or an IMA, the amount of assets subject to the contract multiplied
by a certain rate (the upper limit is 2.16% per annum (including tax)) shall
be incurred in proportion to the contract period. For some strategies, a
contingency fee may be incurred in addition to the fee mentioned above.
Indirect charges also may be incurred, such as brokerage commissions for
incorporated securities. Since these charges and expenses are different
depending on a contract and other factors, MSIMJ cannot present the
rates, upper limits, etc. in advance. All clients should read the Documents
Provided Prior to the Conclusion of a Contract carefully before executing an
agreement. This document is disseminated in Japan by MSIM]J, Registered No.
410 (Director of Kanto Local Finance Bureau (Financial Instruments Firms)),
Membership: the Japan Securities Dealers Association, The Investment
Trusts Association, Japan, the Japan Investment Advisers Association and
the Type Il Financial Instruments Firms Association.

IMPORTANT INFORMATION

EMEA: This marketing communication has been issued by Morgan Stanley
Investment Management (Ireland) Limited. Registered Office: The
Observatory, 7-11 Sir John Rogerson’s, Quay, Dublin 2, Ireland. Registered
in Ireland under company number 616662. Authorised and regulated by
Central Bank of Ireland. ("MSIM Ireland™).

There is no guarantee that any investment strategy will work under all
market conditions, and each investor should evaluate their ability to invest
for the long-term, especially during periods of downturn in the market. Prior
to investing, investors should carefully review the strategy's / product’s
relevant offering document. There are important differences in how the
strategy is carried out in each of the investment vehicles.

A separately managed account may not be suitable for allinvestors. Separate
accounts managed according to the Strategy include anumber of securities and
will not necessarily track the performance of any index. Please consider
the investment objectives, risks and fees of the Strategy carefully before
investing.
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The views and opinions are those of the author or the investment team
as of the date of preparation of this material and are subject to change at
any time due to market or economic conditions and may not necessarily
come to pass. Furthermore, the views will not be updated or otherwise
revised to reflect information that subsequently becomes available or
circumstances existing, or changes occurring, after the date of publication.
The views expressed do not reflect the opinions of all investment teams
at Morgan Stanley Investment Management (MSIM) or the views of
the firm as a whole, and may not be reflected in all the strategies and
products that the Firm offers.

Forecasts and/or estimates provided herein are subject to change and may
not actually come to pass. Information regarding expected market returns
and market outlooks is based on the research, analysis and opinions of the
authors. These conclusions are speculative in nature, may not come to pass
and are not intended to predict the future performance of any specific
Morgan Stanley Investment Management product.

Certain information herein is based on data obtained from third party sources
believed to be reliable. However, we have not verified this information, and
we make no representations whatsoever as to its accuracy or completeness.

The information herein is a general communications which is not impartial
and has been prepared solely for information and educational purposes
and does not constitute an offer or a recommendation to buy or sell any
particular security or to adopt any specific investment strategy. The material
contained herein has not been based on a consideration of any individual client
circumstances and is not investment advice, nor should it be construed in
any way as tax, accounting, legal or regulatory advice. To that end, investors
should seek independent legal and financial advice, including advice as to
tax consequences, before making any investment decision.

Past performance is no guarantee of future results.
Charts and graphs provided herein are for illustrative purposes only.

This communication is not a product of Morgan Stanley’s Research
Department and should not be regarded as a research recommendation.
The information contained herein has not been prepared in accordance with
legal requirements designed to promote the independence of investment
research and is not subject to any prohibition on dealing ahead of the
dissemination of investment research.
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ALl investments involve risks, including the possible loss of principal.
The material contained herein has not been based on a consideration
of any individual client circumstances and is not investment advice, nor
should it be construed in any way as tax, accounting, legal or regulatory
advice. To that end, investors should seek independent legal and financial
advice, including advice as to tax consequences, before making any
investment decision.

The information contained in this communication is not a research
recommendation or ‘'investment research’ and is classified as a ‘Marketing
Communication’ in accordance with the applicable European regulation
or Swiss regulation. This means that this marketing communication (@)
has not been prepared in accordance with legal requirements designed to
promote the independence of investment research (b) is not subject to any
prohibition on dealing ahead of the dissemination of investment research.

MSIM has not authorised financial intermediaries to use and to distribute
this document, unless such use and distribution is made in accordance
with applicable law and regulation. Additionally, financial intermediaries
are required to satisfy themselves that the information in this document
is suitable for any person to whom they provide this document in view of
that person’s circumstances and purpose. MSIM shall not be liable for, and
accepts no liability for, the use or misuse of this document by any such
financial intermediary.

The whole or any part of this work may not be reproduced, copied or
transmitted or any of its contents disclosed to third parties without MSIM
Ireland’s express written consent.

All information contained herein is proprietary and is protected under
copyright law.

Morgan Stanley Investment Management is the asset management division
of Morgan Stanley.

This document may be translated into other languages. Where such a
translation is made this English version remains definitive. If there are any
discrepancies between the English version and any version of this document
in another language, the English version shall prevail.
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