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Reports, conferences, and everyday conversations
increasingly revolve around the topic of technological
progress and in particular, the widening influence of Artificial
Intelligence (Al). Investors looking to benefit from the
opportunities face several trade-offs (including liquidity,
access, and scalability). An interesting alternative to
traditional investments is to allocate capital to strategies that
utilise Al as a core part of their investment process. These
approaches have the ability to generate new sources of
returns and do not expose investors to significant market or
liquidity risks. In order to better assess the risks and
rewards of such investment options, in this paper, we
provide an overview of some of the most fundamental
technological shifts within the investment industry, and how
to profit from them.



The Technological Tsunami

We are currently experiencing one of the most significant periods of
technological advancement since the early 1800s industrial revolution.
One key factor that sets this revolution apart from all others in history is
the increasing speed of its advance and the resulting economic
changes. In the space of just a few years Uber successfully turned the
taxi industry on its head, and the likes of Netflix and Amazon are quickly
making the TV networks of yesterday redundant.

Technology has also revolutionised the way we deal with many day-to-
day tasks and is increasingly proving itself to be superior to humans in a
range of complex situations. Machines have the ability to analyse and
interpret vast amounts of information faster and more accurately than
any human ever could. Self-driving cars are already making their way to
the streets and are set to be the safer choice by removing the sub-
optimal human error component'.

This technological tsunami is bringing waves of change across
industries, and the world of finance is no exception. For many years
now, investment firms have utilised ever more advanced computing
techniques to their advantage in the analysis and interpretation of data.
However, even the most advanced techniques were often constrained
by processing power, utilised limited data-sets, and relied on inhibited
human thinking to define an approach. Today, due to the technological
advancements of recent years, the financial industry need no longer be
held back by these constraints and is starting to use Artificial
Intelligence in a more fundamental way.

Computer power has increased over 170x since
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Artificial Intelligence

The simulation of human thought process by machines; these
can include learning, reasoning, and self-correction.

Advancements in the analysis of complex data
sets

An algorithm identifies which parts of an image will be
most memorable to humans (red:high, blue:low, ranking
fromOto 1)

Source: MIT CSAIL / NVIDIA*

1 Imperfect Self-Driving Cars Are Safer Than Humans Are. The Wall Street Jounal. [Online] https://www.wsj.com/articles/imperfect-self-driving-cars-

are-safer-than-humans-are-1471188659.

2 50 Years of Moore's Law. Intel. [Online] https://www.intel.com/content/www/us/en/silicon-innovations/moores-law-technology.html.

3 Statistic Brain. Average Cost of Hard Drive Storage. [Online] http://www.statisticbrain.com/average-cost-of-hard-drive-storage/.

4 NVIDIA. Predicting Photos’ Memorability at “Near-Human” Levels with Deep Learning. [Online] https://news.developer.nvidia.com/predicting-photos-

memorability-at-near-human-levels-with-deep-learning/. Published with permission from MIT CSAIL.
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Data, Data, Everywhere

Every day, we create 2.5 quintillion bytes of new data, and 90% of the
data in the world today has been created in the last two years alone®.
Investors are no longer limited to the confines of financial reports, sales
estimates, and growth statistics as an indicator of likely future returns; it
is now possible to utilise a vast range of data sources, and while many
appear surprising at first, the logic behind the thinking is sound:

Social media flows can be interpreted using a method known as
Natural Language Processing that assesses if a remark made
about a company is positive or negative, and the subsequent
market impact.

Satellite imaging provides managers with real time information
on (for example) supermarket carpark usage, and the potential
implications on sales and revenue growth.

Temperature analysis of the ocean can be used to predict
weather patterns, the effect on crop yields, and the corresponding
price change.

In addition to the above, most of today’s information is captured
electronically in, or close to, real time. Large volumes of structured and
unstructured data generated with increasing frequency are referred to
as Big Data. The challenge in utilising this effectively is that as the data
set grows, so does the level of complexity required to capture beneficial
insights. This phenomenon is known in the technology industry as the 4

Volume: Growing in size from gigabytes to terabytes to petabytes
and beyond.

Variety: Moving from well-structured financial information to noisy
sensor data, free text, and ultimately completely unstructured data
such as video and voice.

Velocity: Increasing speed of delivery from quarterly financial
statements, monthly economic indicators, and daily intraday stock
prices to almost fully real time for social media flows.

Veracity: The increasing uncertainty of the accuracy of the data
as it grows in size and comes from ever more diverse and
unknown sources.

Big Data

Used to describe large and complex data
sets that are often out of scope for
traditional analysis techniques.

90%

of the data in the
world was created
in the last two
years alone.®

2.5
quintillion
bytes

of new data is
created every day®

[Equivalent of 2.3
Trillion Gigabytes]

5 IBM. What is big data? [Online] https://www-01.ibm.com/software/data/bigdata/what-is-big-data.html.
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Thinking for Yourself

In order to make use of the Big Data revolution, the industry is
increasingly utilising a process known as Machine Learning. The
technique systematically identifies patterns and relationships in data sets
and uses that information to make predictions on new data (much in the
same way a financial analyst would manually). Machine Learning has
evolved substantially over the past two decades, but has recently exploded
in use as participants from a variety of industries race to interpret the Big
Data challenge. The technique can be divided into two categories:
supervised and unsupervised.

Supervised Machine Learning involves training algorithms using
labelled examples, where the desired output is known. This approach has
been widely utilised in handwriting analysis and was successfully
implemented by the US Postal Service in the 1980s°. In this instance, the
algorithm is supplied with pictures of hand written letters which have
already been matched to their actual characters. The machine therefore
learns how to identify cursive characters through pattern recognition.

Once fully trained, the algorithm is able to make predictions based on live
data and automatically read the addresses on letters, in many cases better
than a human could.

Input: Analysing data feeds - Output: Trading the stock from

concerning a stock (i.e. news the long or short side (or not
releases from a variety of trading); trading vs another stock
sources); analysis of data on a (positive or negative correlation)
stock in relation to another

entity

Unsupervised Machine Learning utilises data sets that have not been
labelled and the algorithm must decide what is being shown. The goal is
for computers to identify repeatable patterns and relationships within the
data without being told the types of patterns and relationships to look for.
Overtime, the system learns from experience in certain tasks and uses
that knowledge to improve future performance. The goal is for the
machine to explore the data and find a structure within. Here, we
increasingly move towards what could be considered as an artificially
intelligent researcher and trader.

Input: In genomics, DNA - Output: Clustering of genes, i.e.

genes finding some combination of
genes whose expression levels
can distinguish different groups
of patients

Algorithm

A process or set of rules to be followed in
calculations or other problem-solving
operations, especially by a computer.

Machine Learning

The process by which a computer
program is able to identify repeatable
patterns in data without human
involvement and adapt to changes in that
data set overtime.

6 Postal Mechanization and Early Automation. US Postal Service. [Online] https://about.usps.com/publications/pub100/pub100_042.htm.
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Navigating the Landscape

In an attempt to better understand the potential development of investing
through Artificial intelligence and the utilisation of Big Data, we have
classified the industry into the following chart. As we move up along the y
axis, data complexity increases in-line with the 4 Vs of Big Data
mentioned previously. On the x axis we gradually introduce more
advanced data processing techniques that are better equipped to interpret
these complex data sets: from traditional tools (like analytical statistics) to
Al-based research systems (e.g. Natural Language Processing) to fully
autonomous artificial intelligent trading systems.

In order to demonstrate how the techniques differ in practice, we have
taken the case of trading McDonalds stock (NYSE: MCD) and
subsequently provide wider examples from the investment management
industry. Similar processes could be used for other companies and assets
with more complexity.

The central column is where we currently spend much of our focus. These
trading strategies utilise advanced processing techniques to analyse large
data sets and tend to have proven performance track records.
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Increasing volume, variety, velocity, and veracity of data

Big Data

Unstructured Data

Structured Data

Chart: Applications of Big Data and Atrtificial Intelligence in Alternative Investment

Strategies

Analyst Army

Analysis of voluminous, real-time, noisy
data sets using traditional tools such as
multi-variate regression.

¢ MCD: Live collection and analysis of
restaurant parking lot information
across the globe.

¢ Potentially feasible but time and cost
prohibitive as the manual work
required would entail an army of
analysts.

Master Data Scientists

Identification of novel, preferably
proprietary, data sets using cutting edge
techniques to identify alpha signals
across multiple sources.

e MCD: Use of machine vision to count
cars in satellite images of parking lots,
whilst adjusting for local weather,
seasonality, and local holidays/events.

The trading of commodity markets by
using real time geo data regarding
ports/harbours/roads combined with
meta data (such as identity and
capacity of vessels).

Holy Grail or Apocalypse

Autonomous data collection, analysis of
unstructured data and independent
strategy development.

e MCD: The machine collects
information from promising sources
and develops new trading strategies
wholly independently.

e Humans spend their time on the beach
or under the control of their robot
masters (!).

Data Collectors

Large structured proprietary data sets
analysed using traditional methods to
identify potential alpha signals.

¢ MCD: Social media sentiment from
Google Trends used to analyse
mentions of healthy lifestyles vs.
convenience and the impact on the
firm.

o Systematic collection of bid/ask and
flow information from multiple banks
on FX pairs for signal generation
(quoting real time spot and forwards
on a range of $ sizes).

Competitive Data Scientists

Use of established data science
techniques on public or proprietary
structured and unstructured data sets.

e MCD: Natural Language Processing
(NLP) techniques used to analyse
competitive positioning in other
countries (press releases and texts in
different languages).

o Use of NLP to analyse if media is
positive or negative on a group of
stocks in a region/sector/country.

Strategy Development & Execution

Machine identifies promising structured
and unstructured data sets.
Development and execution of trading
strategies is conducted with very limited
human intervention.

e MCD: The machine identifies superior
data sources and is able to evaluate
and process them independently.

o The machine aspires to assess other
machines/models and decide which to
allocate to. Models are further
advanced to reconstruct data sets.

Traditional Alternatives

Use of traditional analytical tools to build
sophisticated models incorporating
publicly available structured data.
Known in the industry as Systematic,
Algo, Quant, and Discretionary Traders.

¢ MCD: Sentiment analysis from
exchanges, macro data from regions
McDonalds operates in, sub-sector
fundamental analysis ($ consumer
spends on junk food vs healthy
lifestyles) executed in a systematic or
discretionary way.

o Typical approaches include
Momentum, Trend Following, OTC
(Over The Counter) Trend Following,
and Volatility Strategies.

Advanced Trading

More sophisticated analytical techniques
to process existing data, enabling faster
reaction times, a larger research
universe and extracting information that
single factor strategies miss.

e MCD: Combination of technical and
fundamental information and its
utilisation in the context of other
stocks. Ability to structure and carve
out nuances in financial statement
analysis.

Use of Machine Learning to guide
positioning in the markets traded (i.e.
examine how the market reacted to
features historically, and take real time
readings of the current feature).

Autonomous Trading

The machine develops and executes
trading strategies with little to no human
intervention based on preselected
structured data sets. Systems are very
advanced and able to act qualitatively
and think in terms of what-if-scenarios.

e MCD: The trading system takes long
or short positions in the stock
autonomously (advanced algorithms
identify market regime changes).

e The system is advanced enough to
adjust the portfolio composition, net
/gross exposures, take profits, cut
losing positions and maintain high
conviction trades.

No Al Advanced Data Processing Al Research & Trading
~
Increasing use of advanced data processing techniques -
For illustrative purposes only.
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First Mover Advantage

The concepts discussed previously are intriguing, but how do they
perform in practice? The chart below compares the performance of
these emerging strategies with more “traditional alternative techniques”.

The initial returns look attractive as managers have been successful in
utilising new techniques and data sources to generate differentiated
returns. However, as Machine Learning and Artificial Intelligence driven
investing are relatively new approaches; the sample size is small and
performance comparisons must be taken with a pinch of salt. Part of
the outperformance can be explained by first mover advantage, which is
an edge that will diminish as the industry grows. Nevertheless, as an
increasing number of investors utilise alternative data sets, it is also
likely that markets will begin to react in advance of the traditional
sources, and at some point, Big Data and Al will become a core tool in
the investment management industry.

Figure 1: Eurekahedge Al/Machine Learning vs. Traditional Alternatives
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Historical performance indications and financial market scenarios are no reliable
indicators of future performance.
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A World of Expertise

Whilst Big Data, Machine Learning, and Artificial Intelligence are
reshaping the finance industry, one component remains unchanged:
those who develop the systems in the first place. The investment
landscape has traditionally been dominated by men of a similar age,
who studied the same subject at similar universities, and now work
together in the world’s financial super cities; this concentration reduces
the potential for new ideas. In reality, talent is distributed widely across
the globe and for an industry that highlights diversification as a core
driver of returns, the potentially limited diversity of ideas clearly raises
some questions.

Here, we look towards a phenomenon known as the crowd sourcing of
ideas and democratisation of finance, whereby anyone can be the next
star trader. Thanks to the growing technological landscape, platforms
are emerging online, where participants from any background are
encouraged to develop their own trading strategies and can even use
them to trade via their own personal accounts. Strategies are evaluated
using a range of statistical techniques, and those that demonstrate the
most attractive risk-reward characteristics are awarded an allocation by
the firm and a share in any profits.

It seems natural to access a wider pool of talent that can provide new
thinking and ideas regarding trading strategies. The concept is
appealing as it removes much of the bias involved in the selection
process of professionals and provides a framework for accessing a
diverse pool of talent. This approach is relatively fresh to the investment
landscape and is an area that is worth keeping a close eye on as it
develops.

Crowd Sourcing

A specific sourcing model that obtains ideas,
services, or content from a large group of
online contributors rather than traditional
employees or suppliers.
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FOMO (Fear of Missing Out)

The advancement of technology and Al are clearly the hot investment

topics of the moment and it can be all too easy to jump in head first for Authors:

fear of missing out, but we believe the era of an Al only investment Ekaterina Sirotyuk,

landscape remains some way off. Human guidance in the real world Portfolio Management & Tactical
application of Al calls for drawing parallels to medicine. Tools available Trading Strategies

to surgeons have improved significantly over the last decade by ekaterina.sirotyuk @credit-suisse.com
providing greater precision, but still require professional guidance and +41 44 33456079

judgement at various stages of the operation. As an example, the

development of the micromanipulator in the late 2000s was viewed as a Ryan Bennett, CAIA
breakthrough in microsurgical fields within the application of eye surgery Liquid Alternatives Advisory

and the removal of scar tissue. The device uses optical tracking and ryan.bennett@credit-suisse.com
filtering to adjust for unwanted movement of the hand, significantly +41 44 333 06 83

improving results, but still requiring the input and guidance of a highly
trained surgeon’®,

Similarly, in investment management, investors still need to define a
tradable universe, risk guidelines, and data sets to be used. In addition,
as Al has not (yet) the ability to understand the bigger picture,
discretionary traders have an edge when it comes to interpreting more
complex human involvement, such as political shifts and regime
changes. Indeed, a number of premier partners we work with have
incorporated some of the more intelligent processes discussed
previously into their trading strategies, but maintain significant human
oversight.

This shift in dynamics brings with it great opportunities, but also great
challenges for investors. In the past, a money manager could be
assessed in person and their skills, qualifications, and experience
verified through simple checks. But how do you evaluate the
completeness of a data-set, or the skill of an algorithm, or the
experience of a person you may never know? As the investment
landscape evolves, Credit Suisse Liquid Alternatives remains at the
forefront and is ready to guide clients through this exciting new
landscape of technology enabled investing.

Background on Liquid Alternatives

The Liquid Alternatives team oversee approximately USD 13bn
across a range of alternative investments. The team has a track
record dating back to 1998 and currently comprises over 60
professionals based around the globe. Typical solutions include
UCITS and offshore funds, as well as customised and advisory
solutions.

7 Autonomous Robot Surgeon Bests Humans in World First. IEEE Spectrum. [Online] http://spectrum.ieee.org/the-human-os/robotics/medical-
robots/autonomous-robot-surgeon-bests-human-surgeons-in-world-first.
8 Microsurgery Device Reduces Surgeon Tremor. s.|. : National Institute of Biomedical Imaging and Bioengineering, 2007.
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Important Information

The information provided herein constitutes marketing material. It is not investment advice or otherwise based on a consideration of the personal
circumstances of the addressee nor is it the result of objective or independent research. The information provided herein is not legally binding
and it does not constitute an offer or invitation to enter into any type of financial transaction.

The information provided herein was produced by Credit Suisse Group AG and/or its affiliates (hereafter "CS") with the greatest of care and to
the best of its knowledge and belief.

The information and views expressed herein are those of CS at the time of writing and are subject to change at any time without notice. They
are derived from sources believed to be reliable.

CS provides no guarantee with regard to the content and completeness of the information and does not accept any liability for losses that might
arise from making use of the information. If nothing is indicated to the contrary, all figures are unaudited. The information provided herein is for
the exclusive use of the recipient.

Neither this information nor any copy thereof may be sent, taken into or distributed in the United States or to any U. S. person (within the
meaning of Regulation S under the US Securities Act of 1933, as amended).

It may not be reproduced, neither in part nor in full, without the written permission of CS.

DIFC, Kuwait via CS AG DIFC Branch

This information is being distributed by Credit Suisse AG (DIFC Branch), duly licensed and regulated by the Dubai Financial Services Authority
(“DFSA"). Related financial services or products are only made available to Professional Clients or Market Counterparties, as defined by the
DFSA, and are not intended for any other persons. Credit Suisse AG (DIFC Branch) is located on Level 9 East, The Gate Building, DIFC,
Dubai, United Arab Emirates.

QATAR via CS Qatar LLC

This information has been distributed by Credit Suisse (Qatar) L.L.C., which is duly authorized and regulated by the Qatar Financial Centre
Regulatory Authority (QFCRA) under QFC License No. 00005. All related financial products or services will only be available to Business
Customers or Market Counterparties (as defined by the QFCRA), including individuals, who have opted to be classified as a Business Customer,
with net assets in excess of QR 4 million, and who have sufficient financial knowledge, experience and understanding to participate in such
products and/or services. Therefore this information must not be delivered to, or relied on by, any other type of individual.

Bahrain via CS AG Bahrain Branch

This information has been issued by Credit Suisse AG, Bahrain Branch (“CS”"), which is authorized and regulated by the Central Bank of Bahrain
(“CBB") as an Investment Business Firm - Category 2 for the conduct of investment business in the Kingdom of Bahrain. All related financial
services or products are only made available to professional clients and Accredited Investors, as defined by the CBB, and are not intended for
any other persons. Credit Suisse AG, Bahrain Branch is located at Level 22, East Tower, Bahrain World Trade Centre, Manama, Kingdom of
Bahrain.

This material is provided to you by CS or any of its affiliates solely for informational purposes, is intended for your use only and does not
constitute an offer or commitment, a solicitation of an offer or commitment, or any advice or personal recommendation, to enter into or
conclude any transaction (whether on the indicative terms shown or otherwise).

This material has been prepared by CS based on assumptions and parameters determined by it in good faith. The assumptions and parameters
used are not the only ones that might reasonably have been selected and therefore no guarantee is given as to the accuracy, completeness or
reasonableness of any such quotations, disclosure or analyses. A variety of other or additional assumptions or parameters, or other market
factors and other considerations, could result in different contemporaneous good faith analyses or assessment of the transaction described
above. Past performance should not be taken as an indication or guarantee of future performance, and no representation or warranty, express
or implied, is made regarding future performance. Opinions and estimates may be changed without notice. The information set forth above has
been obtained from or based upon sources believed by CS to be reliable, but CS does not represent or warrant its accuracy or completeness.
This material does not purport to contain all of the information that an interested party may desire. In all cases, interested parties should conduct
their own investigation and analysis of the transaction(s) described in these materials and of the data set forth in them. Each person receiving
these materials should make an independent assessment of the merits of pursuing a transaction described in these materials and should
consult their own professional advisors.

Spain via CS AG, Sucursal en Espana

In Spain, this material is distributed by Credit Suisse AG, Sucursal en Espafia which is licensed/passported in Spain.

Israel via CSFS lIsrael Ltd

This report is distributed by CREDIT SUISSE FINANCIAL SERVICES (ISRAEL) LTD, authorized and regulated by the Israel Securities Authority
("the ISA").

Turkey via CS Istanbul Menkul Degerler A.S.

This report is distributed by Credit Suisse Istanbul Menkul Degerler A.S., authorized and regulated by the Capital Markets Board of Turkey (the
“‘CMB”).

Copyright © 2017 Credit Suisse Group AG and/or its affiliates. All rights reserved.

Luxembourg via CS (Lux) S.A.

This document is distributed by CREDIT SUISSE (LUXEMBOURG) S.A. (“CSLux"), which is authorized as a credit institution in the Grand
Duchy of Luxembourg and under the prudential supervision of the Luxembourg supervisory authority of the financial sector, the Commission de
Surveillance du Secteur Financier (CSSF), 283, route d'Arlon, L-1150 and part of the Credit Suisse group. This document has been prepared
by CS AG and not by CSLux.

CSLux was not involved in the production of this document. CSLux provides no guarantee with regard to its content and completeness and
does not accept any liability for losses which might arise from making use of this information.

This document constitutes marketing material. It does not constitute investment research. It has not been prepared in accordance with legal
requirements designed to promote the independence of investment research and it is not subject to any prohibition on dealing ahead of the
dissemination of investment research.

This document is intended only to provide general and preliminary information and shall not be construed as the basis for any investment
decision nor as an offer or a solicitation to conclude a transaction in financial instruments or to subscribe to banking services. The liability of
CSLux may not be engaged as regards any investment, divestment or retention decision taken by an investor/recipient on the basis of this
document. Each investor/recipient shall make his/her own appraisal of the tax, legal, accounting and other financial merits and risks of his/her
investment regardless of the opinion expressed in the document. An investor must particularly ensure the suitability of his/her investment as
regards his/her financial and fiscal situation, his knowledge and experience in financial instruments and his/her investment objectives. The
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investor bears all the risks of losses in connection with his/her investment.

This document shall not be construed as a personal recommendation as regards the financial instruments/investment strategies mentioned in
the material. This document does not constitute an investment advice, it does not take into account the recipient’s economic situation, his/her
current assets or liabilities, his/her knowledge and experience in financial instruments and markets, his/her investment purposes, investment
horizon, risk profile and preferences.

This document is addressed to the recipient on the basis of the recipient’s explicit request. This document is for the exclusive use of the
recipient. Any use of this information by the recipient is under the sole responsibility of the recipient. This document may not be reproduced or
disseminated either in part or in full without the written permission of CSLux. This document is not intended for persons who, due to their
nationality or place of residence, are not permitted to receive such information under local law. Neither this document nor any copy thereof may
be sent, taken into or distributed in the United States or to any U. S. person (within the meaning of Regulation S under the US Securities Act of
1933, as amended).
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This marketing material is distributed in Portugal by CREDIT SUISSE (LUXEMBOURG) S.A., Sucursal Portugal who is an investment service
provider authorized and regulated by the Comissao do Mercado dos Valores Mobilidrios (the “CMVM”)" and the Bank of Portugal (“BoP”).
France via CS (Lux) S.A. (Succursale en France)

When distributed in France, this is distributed by Credit Suisse (Luxembourg) S.A., Succursale en France which is authorized and regulated by
Autorité de Controle Prudentiel et de Résolution (ACPR) and I'Autorité des Marchés Financiers (AMF).

Copyright © 2017 CREDIT SUISSE (LUXEMBOURG) S.A., registered office: 5, rue Jean Monnet, L-2180 Luxembourg, Grand Duchy of
Luxembourg, R.C.S. Luxembourg n°® B 11756. All rights reserved.
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of such information and to consult all relevant information in order to construe his own independent opinion, if necessary, with the assistance of a
specialist, before taking any investment decision, including the decision to enter into transactions with respect to the financial instruments
mentioned therein or to choose an applicable investment strategy.

The client, and not the Bank, will be solely liable for any damages caused by the transmission to the Bank of false, inaccurate, outdated or
incomplete client related data. The client shall inform the Bank of any change in his/her financial situation and/or his/her investment knowledge
and experience and, in particular of changes which impact or are likely to impact the suitability of the investment service proposal made herein by
the Bank.

Outside of the provision of portfolio management services to a client or unless otherwise agreed, the Bank has, in accordance with the General
Terms and Conditions of the Bank, no obligation to continuously monitor investments of clients with regard to inter alia price, quality or
compliance with their chosen strategy. In such cases, the client makes all investment decisions independently and bears all risks of losses in
connection with such decisions. Even if the Bank provides the client with investment advice or proposals, this does not place the Bank under any
obligation to do so in future and/or regularly, nor is there any obligation for the Bank to monitor the performance of the investment proposals.
Past performance, simulations and forecasts are not a reliable indication of future performance. As regards investments denominated in a
currency other than that of the client, the exchange rates may negatively affect the performance of such investments. The information contained
herein is only valid at the time this document has been produced. In particular, the information may be outdated at the time of the recipient’s
investment decision (including the decision to enter into transactions with respect to the financial instruments mentioned therein or to choose an
applicable investment strategy) due to various elements. A change in the economic environment, possible changes in the law, subsequent
changes or corrections by the Bank and other events may cause future performance to deviate from that expressed or implied in the present
document.

When giving advice or expressing opinions regarding the management of assets in this document, the Bank shall use its best endeavors, but
shall only be liable for its gross negligence or willful misconduct.

The Bank and/or a CREDIT SUISSE GROUP company may, to the extent permitted by law, participate or invest in other financing transactions
with the issuer of the financial instruments referred to herein, perform services or solicit business from such issuers, and/or have a position or
effect transactions in the financial instruments or options thereof. In connection with the provision of investment services, the Bank may receive
fees, commissions, reimbursements, discounts or other monetary or non-monetary benefits (collectively known as “remunerations”), which will
form an additional part of the Bank’s compensation. In receiving payments by third parties the Bank interests may be adverse to those of its
clients. Further information concerning the conflict of interest policy of the Bank, the remunerations as well as more generally the services
offered by the Bank and the investor compensation and deposit guarantee scheme in Luxembourg can be found in the brochure “Information on
Your Client Relationship with CREDIT SUISSE (LUXEMBOURG) S.A. Zweigniederlassung Osterreich”, which is available from your relationship
manager.

Investments in financial instruments may involve a high degree of complexity and risk, or may be subject to financial market fluctuations due to
various many factors such as issuers’ operational and financial conditions, growth prospects, changes in interest rates, the economical and
political situation, or changes in market conditions. Alternative investments, derivatives or structured products are complex instruments that
typically involve a high degree of risk, and are intended for sale only to investors who are capable of understanding and assuming the risks
involved. Investments in emerging markets are speculative and significantly more volatile than investments in traditional markets. Some of the
main risks on such specific markets are of a political, economic, currency or market-related nature. Furthermore, investments in foreign
currencies are subject to exchange rate fluctuations. Further information on the risks associated to investment products can be found in the
brochure " Investment-Related Information / Disclosure of Risk ", which is available upon request from your relationship manager. Investments in
the investment products described in this document should be made only after carefully studying and reviewing the product documentation. The
opportunities and risks associated with each product can be found in the relevant underlying securities prospectus and any other supplementary
documents. All documents will be made available at any time upon request. Before entering into any transaction, investors should independently
consider the financial risks as well as the legal, tax, credit and accounting consequences of that transaction. This document is not suitable for tax
purposes.

This document is not intended for persons who, due to their nationality or place of residence, are not permitted to receive such information under
local law. Neither this document nor any copy may be sent, taken into or distributed in the United States, the United Kingdom, Japan or Australia
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or given to any US person. This applies equally to other jurisdictions, unless such actions are performed in compliance with the applicable laws of
such jurisdiction.

This document was produced by CREDIT SUISSE (LUXEMBOURG) S.A. Zweigniederlassung Osterreich (hereinafter referred to as the "Bank").
The Bank is a branch of CREDIT SUISSE (LUXEMBOURG) S.A., a duly authorized credit institution in the Grand Duchy of Luxembourg with
address 5, rue Jean Monnet, L-2180 Luxemburg. It is further subject to the prudential supervision of the Luxembourg supervisory authority, the
Commission de Surveillance du Secteur Financier (CSSF), 110, route d'Arlon, L-2991 Luxembourg, Grand Duchy of Luxembourg as well as the
Austrian supervisory authority, the Financial Market Authority (FMA), Otto-Wagner Platz 5, A-1090 Vienna.

The entire business relationship between the client and the Bank is further governed by the General Terms and Conditions of the Bank as
amended from time to time.

Copyright © 2017 CREDIT SUISSE (LUXEMBOURG) S.A. Zweigniederlassung Osterreich. A branch of CREDIT SUISSE (LUXEMBOURG)
S.A., Registered Office in Luxembourg, 5, rue Jean Monnet, L-2180 Luxemburg, Registre de Commerce et des Sociétés Luxembourg no B
11756. All rights reserved.

Germany via CS (Deutschland) AG

This document was produced by Credit Suisse AG and/or its affiliates (hereafter "CS") with the greatest of care and to the best of its knowledge
and belief. The opinions expressed in this document are those of CS at the time of writing and are subject to change at any time without notice.
If nothing is indicated to the contrary, all figures are unaudited.

This document is provided for information purposes only and is for the exclusive use of the recipient. It does not constitute an offer or a
recommendation to buy or sell financial instruments or banking services and does not release the recipient from exercising his/her own
judgment. The recipient is in particular recommended to check that the information provided is in line with his/her own circumstances with regard
to any legal, regulatory, tax or other consequences, if necessary with the help of a professional advisor.

This document may not be reproduced either in part or in full without the written permission of CS. This document applies exclusively to clients in
Germany. It is expressly not intended for persons who, due to their nationality or place of residence, are not permitted access to such
information under local law. Neither this document nor any copy thereof may be sent, taken into or distributed in the United States or to any U.
S. person (within the meaning of Regulation S under the US Securities Act of 1933, as amended).

Every investment involves risk, especially with regard to fluctuations in value and return. Investments in foreign currencies involve the additional
risk that the foreign currency might lose value against the investor's reference currency. Historical performance indications and financial market
scenarios are no reliable indicator for current or future performance. Furthermore, no guarantee can be given that the performance of the
benchmark will be reached or outperformed.

In connection with the investment products or with the provision of services], Credit Suisse AG and/or its affiliates may pay to third parties, or
receive from third parties as part of their compensation or otherwise, one-time or recurring inducements (e.g. sales charges, placement or
holding fees). You may request further information from your bank/relationship manager. Potential conflicts of interest cannot be excluded.

This document qualifies as marketing material that has been published for advertising purposes. It must not be read as independent research.
Copyright © 2017 Credit Suisse Group AG and/or its affiliates. All rights reserved.

CREDIT SUISSE (DEUTSCHLAND) Service-Line:
AKTIENGESELLSCHAFT Telefon: +49 (0) 69 75638 1111
Taunustor 1 Telefax: +49 (0) 69 7538 1796
D-60310 Frankfurt am Main

Russia via CJSC Bank Credit Suisse (Moscow)

OrPAHUYEHUE OTBETCTBEHHOCTU

Hacrosee coobuierve (DokymeHT) noarotosneHo AxupmoHepHbiM o6luecteoM «baHk Kpeant Ceucc (Mocksa)» (nanee “BaHK”), KpeauTHOM
OpraHu3aLyii v NPOGECcCHOoHabHBIM YHaCTHUKOM pbiHKa LieHHbIX Bymar, nuueHanposaHHbiM LientpanbHbiM Bankom Poccuiickont ®Denepatim, v
COAEPXUT MHOPMALWMIO O MPELNOXeHUaX 1 (Mnun) ycryrax matepuHckoii komnadnn Barka (Kpegut Ceucc Al v (i) ee adbdunmpoBaHHbIX
mu. Hactosiee cooblueHre (BoKyMeHT) npeaocTaBneHo Bam UCKIoUMTENbHO A1 MHOPMALMOHHBIX Lieneil, He SBMSIETCS W He COAEPXWT
PEKOMEHAALMN KynnTb WM NpofaTb Kakne-nnbo LeHHble Bymar, npousBoAHbIE AW UHble GUHAHCOBBIE VHCTPYMEHTbI MW 6aHKOBCKME WK
VHble ycnyrv. Hactosiee cooblueHne (HOKYMEHT) He SBNSIETCA U He COoepXUT o0depThl UK NPEeLSIOKEHNS B 3HAYEHUN, OnpeneneHHOM B CT.
435 MpaxpaHckoro kopekca Poccwiickoii Pefnepauunn, He ABNSETCH U He COAEPXUT 0bs3aTenbCTBa CAenaTb Takylo obepTy UM NpeaioxeHue.
Hactosiee cooblueHre (DOKYMEHT) COOEPXUT WMHbOPMALWIO O LeHHbIX Gymarax, MPOM3BOAHBIX WM WHBIX (GUHAHCOBBLIX WHCTPYMEHTaX,
npeaHasHadveHHbIX A8 KBMPULMPOBAHHBIX VIHBECTOPOB, MPU3HAHHLIX TaKOBbIMW B CWAY UMM B MOPSAKE, ONPEeAEeNeHHOM MPYMEHUMbIM
POCCUICKMM  3aKOHOAATENbCTBOM.  HacTosiee  cooblueHve  ([OKyMEHT)  aApecoBaHO W MpefHasHayeHo  UCKIIOYUTENBHO A
KBaNIMULMPOBAHHBIX VHBeCTOopoB. JlioOble LieHHble Gymarn, Npov3BOAHbIE WM WHble (GUHAHCOBbLIE WHCTPYMEHTbI, MpeAHa3HaqeHHble A1
KBaNIMULMPOBAHHBIX MHBECTOPOB, MOryT BbITb NprobpeTeHbl Bamu Tonbko B cnyyae, ecnv Bbl npraHaHbl KBaMpULMPOBaHHLIM UHBECTOPOM.
HacTosiee cooblieHre (nokymeHT) noproToneHo BaHkom (ero adppuampoBaHHbIMM MLAMM) C MaKCUMATBHON TLLATENbHOCTLIO M UCXOAS 13
nmvetolLeiica y Banka (ero apdunuposaHHbix nL) UHbOpMaUMM 1 MHeHui. BmecTe ¢ Tem, BaHk He AaeT 3aBepeHuit OTHOCWTENBHO ero
COAEPXaHVs 1 MOMHOTLI 1 HEe HECET OTBETCTBEHHOCTV 3a YBbITKW, KOTOpbIE MOTYT BO3HWKHYTL B Pe3yribTare UCMOsb3oBaHus NpencTaBieHHowM
vHopmaLym. MHeHUs, BblpaXeHHble B HacTosILLlEM [OKyMeHTe, npuHagnexar Barky (ero adbdunmpoaHHbIM NMLiaM), OTHOCSTCS
VICKIIIOYMTENBHO K MOMEHTY HanWcaHWs HacTosiLLEero coobLeHns (IoKyMeHTa) 1 MoryT 6biTb U3MeHeHbI B Nioboe Bpemsi 63 NpeABapUTENIbHOrO
yBenomnenusi. Ecnm He ykasaHo WHOe, WCMOMb30BaHHble B HAcTOsILEM COOBLIeHUN (HOKYMEHTE) LdpoBble Mokasatesn He Momsepranmchb
ayomMTopcKoi nposepke. Jliobasi Mokynka unv npofjaxa LeHHbIX Bymar, Npov3BOAHLIX WM WHBIX GUHAHCOBbLIX UHCTPYMEHTOB, yKa3aHHbIX B
HacTosiLLeM COOoBLLEHMM (IOKYMEHTE), AOMKHA paccMaTpuBatbest ¢ yqeToM (i) YCnoBuMii COOTBETCTBYIOLLEV OKOHYaTENbHON [OKYMEHTaUuMM Mo
coenke u (i) DononHWTENbHbIX OA0BPEHWIA, PacKpbITUA WMHGOPMALMM W COMMacuii, NpeLycCMOTPeHHbIX TpeGoBaHuaMu Banka u (1nw)
MPUMEHVMbIM 3aKOHOAATENLCTBOM. B 4acTHocTH, nonydarenio pekomeHayeTcs y6eauTbesi, YTO MpefcTaBieHHas B HACTOALLEM COOBLLEHM
(nokymeHTe) MHbOpMaLMs COOTBETCTBYET ero (ee) OOCTOSTENbCTBAM C TOYKWU 3PEHWS IOPUAMHECKUX, PEryNATOPHbIX, HAIOrOBbIX M MPOYMX
nocnencTauit (ecnv HEOGXOAMMO — C MpYBEYeHNEM NMPOGECCUOHANBHBIX KOHCYNbTaHTOB). JTtoBble MHBECTULWM NOABEPXKEHbI PUCKY, OCOBEHHO
CBSA3aHHOMY C KonebaHueM Vx CToMMOCTW U foxogHocTn. CnesyeT UMeTb B BUAY, YTO MPOLLSIble NOKa3aTenn A0XOOHOCTU U CLEeHapui CUTyaumii
Ha PUHAHCOBOM PbIHKE HE ABASIOTCS rapaHTUel onpefeneHHon AvHaMUKK B HacTosLem unn Byayllem. VIHBECTULMM B MHOCTpaHHON BasioTe
CBSA3aHbl C AOMOSHUTESNbHBIM PYICKOM, KOTOPbIM 3aK/to4aeTcs B TOM, YTO KypC TakOW BasioThl MOXET CHU3UTLCS MO OTHOLIEHWIO K 6a30BON
Ba/llOTe UHBECTOpa. B nokasatensix WMHBECTULMOHHBIX WMHCTPYMEHTOB HE Y4MTHIBAIOTCS KOMWCCUM, B3UMaeMble Mpu noamuncke u (1nu)
noraweHun. Hactosiee cooblueHne (AOKYMEHT) He npepHasHadeH OIS JnL, KOTOpble B CUIy CBOErO MPax/JaHCTBa, MecTa perucrpauu,
XWTENBCTBA WM HAaXOXAEHUS HEe MOryT rosyyaTb ykasaHHylo B HEM WHGOpMauyio B CUly MPYMEHUMOro 3akoHojarensctsa. Hacroswmin
AOKYMEHT 1 €ro KOMWW He MOryT oTnpae/stbest un BBo3uTbes B CLLIA, pacnpocTpaHsitbest Ha mx Tepputopun w1 (nm) cpeam amu, CLLA (8
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3HayeHun, yctaHoBneHHoM [Monoxervem S 3akoHa CLUA «O ueHHbix Gymarax» 1933 r. B geiictaytowelt penakumm). CopepkaHue HacTosLLEero
cooblUeHNs (LIOKYMEHTa) OXpaHsieTCsl aBTOPCKUM MpaBoM. [JlaHHbii [JOKYMEHT MOSIHOCTbIO WMAM B KakoW-MBo €ro 4actu He MOXeET ObiTb
BOCNpou3BeaeH, nepenaH (B 3MEKTPOHHOM WM WMHOM BWOE), W3MEHEH WM UCMONb3oBaH B MyBAWMYHBIX WAW KOMMEPHECKMX LEnsx 6e3
npenBaputensHoro nucbMerHoro cornacua Barka. Copyright © 2017 AO «bank Kpeant Ceucc (Mocksa)» n (Mnm) ero adbdunmpoBaHHble
nvua. Bee npasa salwmLLeHsb!.

Italy via CS Italy S.p.A.

This document was produced by Credit Suisse with the greatest of care and to the best of its knowledge and belief. However Credit Suisse
provides no guarantee with regard to its content and completeness and does not accept any liability for losses which might arise from making
use of this information. The opinions expressed in this document are those of Credit Suisse at the time of writing and are subject to change at
any time without notice. If nothing is indicated to the contrary, all figures are not audited. This document is provided for information purposes
only and is for the exclusive use of the recipient. It does not constitute an offer or a recommendation to buy or sell financial instruments or
banking services and does not release the recipient from exercising his/her own judgment. Financial instruments mentioned in this document
could be considered complex products and therefore may not be suitable for retail clients. The recipient is in particular recommended to check
that the information provided is in line with his/her own circumstances with regard to any legal, regulatory, tax or other consequences, if
necessary with the help of a professional advisor. This document may not be reproduced either in part or in full without the written permission of
Credit Suisse. It is expressly not intended for persons who, due to their nationality or place of residence, are not permitted access to such
information under local law. Every investment involves risk, especially with regard to fluctuations in value and return. Investments in foreign
currencies involve the additional risk that the foreign currency might lose value against the investor’s reference currency. Historical performance
indications and financial market scenarios are no reliable indicators of current or future performance. Performance indications do not consider
commissions levied at subscription and/or redemption. Furthermore, no guarantee can be given that the performance of the benchmark will be
reached or outperformed.

PERFORMANCE OBTAINED IN THE PAST DOES NOT CONSTITUTE ANY WARRANTY FOR FUTURE.

BEFORE THE SUBSCRIPTIONS READ THE PROSPECTUS.

Neither this document nor any copy thereof may be sent, taken into or distributed in the United States or to any U. S. person (within the
meaning of Regulation S under the US Securities Act of 1933, as amended).

Copyright © 2017 Credit Suisse Group and/or its affiliates. All rights reserved.

CREDIT SUISSE (ITALY) S.P.A. - Via Santa Margherita, 3 - 20121 Milano - italy.csam@credit-suisse.com - www.credit-suisse.com/it
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