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SUMMARY
While markets are sending mixed signals, robotics, automation, and AI stocks recorded further
gains in a volatile Q2. Halfway into the year, the ROBO Global Robotics & Automation Index (ROBO)
has returned more than 22%, and the ROBO Global Artificial Intelligence Index (THNQ) increased by
30%, both largely outperforming global equities. We believe that Q2 marked the bottom in earnings
trends, with sales set to accelerate after six consecutive quarters of slower growth. The ROBO Index
is currently trading on a forward P/E of 22x, in line with its five-year average.
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Robotics, automation, and AI stocks rose in Q2, pushing the ROBO Index up 22% year-to-date
After a spectacular comeback in the first quarter, global equities edged up in Q2, led by technology and momentum stocks
in the US and developed markets, while China lagged on renewed US trade policy concerns. The MSCI AC World Index ended
Q2 up 3.6% after falling nearly 6% in May and then recovering 6.5% in June, reflecting unprecedented uncertainty around the
sustainability of global growth. The current economic expansion is now the longest on record, but it has lost steam and sliding
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bond yields have investors on the defense. All eyes are on the Fed, which is expected to deliver its first rate cut in more than
ten years, as well as on the US-China trade negotiations, which took a positive turn just days before the mid-year mark as the
two countries’ presidents agreed to resume negotiations. In our view, barring any exogenous shock, economic growth is likely
to turn up later in the year in most regions of the world due to an expanding US economy and the bottoming out of global
manufacturing activity.
The ROBO Global Robotics & Automation Index (ROBO) returned 3.4% in 2Q19, extending its gains to more than 22% year
to date, compared with 16% for the MSCI World Index. Energy (+29%), 3D printing (+10%), and logistics automation (+8%)
led the gains, while consumer (-22%) and security (-18%) declined. Importantly, manufacturing & industrial automation
gained (+7%) for a second consecutive quarter after weighing heavily on the index in 2018. This comforts our view that
factory automation has hit the bottom and is about to enter a new up cycle. Despite renewed fears of escalation in US
tariffs hitting capital investment plans in May, orders of factory automation equipment in China appear to have stabilized
and manufacturing PMIs around the world are at the point where they have typically bottomed in prior industrial cycles. By
region, the US (+4%), Japan (+4%), and Switzerland (+14%) were the top contributors, while China (-14%), the UK (-10%), and
Korea (-4%) declined.
While this gain leaves the ROBO index roughly unchanged over the past twelve months, it brings annualized returns to 17.3% and
8.4% over the past three and five years, respectively, significantly outperforming the 11.2% and 5.9% returned by the MSCI AC
World Index over the same periods. More details are available on the ROBO Global Robotics & Automation Index Factsheet.

2Q PERFORMANCE
Total return by subsector (%)
INDEX TOTAL
3D Printing
Actuation
Computing, Processing, & AI
Consumer Products
Energy
Food & Agriculture
Healthcare
Integration
Logistics Automation
Manufacturing & Industrial Automation
Security
Sensing

Q2 2019

YTD

3%
10%
-2%
3%
-22%
29%
5%
-0%
2%
9%
7%
-18%
6%

22%
8%
25%
23%
9%
71%
18%
17%
15%
39%
28%
-34%
20%

The Healthcare Technology & Innovation Index (HTEC), which seeks to capture the growth and returns opportunity presented
by the convergence of robotics, machine intelligence, and life sciences, launched on 1 May 2019 and returned 5.8% in May
and June 2019, led by genomics (+11%) and lab process automation (+8%), while regenerative medicine (-7%) and telehealth
(-1%) declined. The Healthcare Technology & Innovation Index returned an annualized 32.0% in the past three years and
23.7% in the past five years (periods prior to 1 May 2019 represent a back test). More details are available on the ROBO
Global Healthcare & Technology Innovation Index Factsheet.
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The Artificial Intelligence Index (THNQ) returned 3.1% in 2Q19 after a 26.3% gain in the first quarter. By sector, top
contributors were healthcare (+23%), e-commerce (+18%), and cognitive computing (+7%), while networking & security (-9%)
and cloud providers (-11%) declined. The Artificial Intelligence Index returned an annualized 36.3% in the past three years
and 24.9% in the past five years (periods prior to 22 August 2018 represent a back test). More details are available on the
ROBO Global Artificial Intelligence Index Factsheet.

MOVERS & SHAKERS
ROBO Global Robotics & Automation Index
Qualcomm (+34%), the digital communication technology company, finally settled its worldwide litigation with Apple and
later said it expected an additional $2 in earnings per share as a result, sending its stock to a five-year high in May. The legal
overhang had persisted for two years. We believe its removal will let investors refocus on Qualcomm’s core business and
clear leading position in 5G modem technology, which is ramping up coming into 2020.
Brooks Automation (+32%), the life sciences and semiconductor fab automation provider, closed on the $675M sale of
its semi cryogenic pump business, which had been delayed by European regulators. The sale, combined with the $450M
acquisition of genomic services provider Genewiz, has accelerated the company’s transition to higher growth life sciences
automation, with a leading position in bio sample management and now a foot in the $2B genomic services market.
BioTelemetry (-23%), the leader in mobile cardiac monitoring, reported mixed results as organic sales growth slowed to
the high single-digits, which may be due to temporary system upgrade dynamics. However, management raised its fullyear guidance to reflect the acquisition of Geneva, an innovative cloud-based platform for cardiac data, which will provide
physicians with a single portal for patient monitoring.
iRobot (-22%), the maker of the Roomba robotic vacuum cleaner and other automated solutions for the connected home,
gave back some of its outstanding Q1 gains (+44%) as the US government moved to increase tariffs on Chinese goods from
10% to 25% starting 1 June. While the US-China trade negotiation has now resumed and iRobot is taking mitigating actions,
including shifting some production to Malaysia, the company’s earnings power is temporarily reduced.

ROBO Global Healthcare & Technology Innovation Index
Natera (+44%) is a genetic testing and molecular diagnostic company whose products span reproductive and prenatal
health, oncology, and organ transplants. In May, the company received FDA “Breakthrough Device” designation for
Signatera, a test that can detect residual cancer in patients up to two years sooner than standard imaging. In June, Natera
launched a nationwide study for a test that helps detect post-surgical rejection of kidney transplants, which it plans to
commercialize later this year.
Novocure (+43%) discovered a new cancer treatment known as Tumor Treating Fields, which uses electric fields to disrupt
and inhibit tumor growth, causing affected cancer cells to die. The company already has two FDA-approved indications for
this therapy. In May, Medicare announced it will cover this treatment in patients with newly diagnosed glioblastoma, the
most aggressive brain cancer. In addition, the FDA approved the treatment for malignant pleural mesothelioma, a type of
lung cancer. Novocure has six more indications in the pipeline, including four in Phase III.
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Align Technology (-16%) manufactures the Invisalign clear teeth aligner, along with scanners and software to facilitate usage
of the device. The company reported record Q1 revenue growth of 26% YoY. However, shares were under pressure during
the quarter as the International Trade Commission ruled that its competitor 3Shape was not in infringement of Align’s
patents, essentially expanding Align’s domestic competitive landscape. However, with the market for clear aligners in early
stages of growth and vastly under-penetrated, Align’s continued innovation and best-in-class production capabilities suggest
its market share will remain resilient.
Axogen (-16%) is a pioneer in nerve regeneration and the provider of the only commercially available nerve allograft to
repair peripheral nerves. While revenue grew 35% in Q1, earnings disappointed as the company accelerated hiring to
build market awareness for its new products. As Axogen continues to develop its broader capabilities, we see the company
sustaining its revenue growth of +30% driven by surgeon adoption and market expansion into new applications.

ROBO Global Artificial Intelligence Index
Shopify (+45%), which operates a mobile centric e-commerce platform for small to medium businesses, delivered strong
earnings across the board. Revenue is up 50% YoY and orders processed on Shopify Pay in the quarter more than doubled
to over 10 million transactions. Shopify is successfully transitioning into a global retail operating system that spans order
fulfillment and brick-and-mortar, fueled by a combination of its technological innovation and a strong partner ecosystem.
Cray (+33%), the supercomputer company, accepted a $1.4B acquisition offer by HP Enterprises. Cray’s architecture will
allow HP to offer a comprehensive end-to-end portfolio for the fast-growing high-performance computing and artificial
intelligence markets. Cray also announced a record $600M contract when its Shasta system was selected by the Department
of Energy to be the first exascale supercomputer in the US.
Cloudera (-52%), an enterprise data cloud management company, announced the resignation of its CEO and reduced its
full-year guidance. The merger with Hortonworks, the other major Hadoop player, has proven to be more difficult than
anticipated. While the near-term outlook is challenging, we continue to believe that Cloudera’s open source hybrid cloud
platform for machine learning and analytics offers significant potential, and we expect sales to reaccelerate in 2020 as new
products launch in Q3 and new leadership comes on board.
Nutanix (-31%), the leading provider of enterprise cloud storage solutions suitable for hybrid environments, experienced
volatility in earnings in large part due to its transition to a subscription model. Software and sales solutions rose 17% YoY
with stronger gross margins, but hardware revenues declined sharply. With a new sales leadership at the helm and a
sharper focus on lead generation, we expect to see improvements in the next several quarters.

MOVING FORWARD
After six consecutive quarters of slowing sales and earnings growth, we believe Q2 marked the bottom in this cycle and
earnings for the ROBO Index are set to increase again from Q3. Median sales growth of just 3% in Q2 compares with the
high of 15% in Q4 2017 and the 10-year average of 7.5%.
While the economic outlook continued to deteriorate during the second quarter, especially in Europe, earnings per share
estimates for the ROBO Index have stabilized and now stand at around +6% for 2019 and +15% for 2020, at the median,
with sales growth of 5% and 8% respectively. This leaves the ROBO Index trading on a forward P/E of 22x, in line with the
five-year average.
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Copyright © 2019 by ROBO Global, LLC. All rights reserved. ROBO Global® is a registered trademark of ROBO Global, LLC.ROBO Global, LLC is referred to as “ROBO.”
Redistribution, reproduction and/or photocopying in whole or in part are prohibited without written permission. This document does not constitute an offer of services
in jurisdictions where ROBO does not have the necessary licenses. All information provided by ROBO is impersonal and not tailored to the needs of any person, entity or
group of persons. The ROBO Global® Robotics and Automation Index and the ROBO Global® Robotics and Automation UCITS Index (the “Indices”) are the property of ROBO
who have contracted with Solactive AG to calculate and maintain the Indices. The Indices are not sponsored by Solactive AG or its affiliates. Neither Solactive AG, nor any of
their affiliates will be liable for any errors or omissions in calculating the Indices. Closing prices for the Indices are calculated by Solactive AG based on the closing price of
the individual constituents of the index as set by their primary exchange. Historical performance illustrations in the Indices are based on a backcast calculation. A backcast
calculation can be materially different from a backtest analysis. Past performance of an index is not a guarantee of future results. The value of investments may go down
as well as up and potential investors may not get back the amount originally invested. It is not possible to invest directly in an index. Exposure to an asset class represented
by an index is available through investable instruments based on that index. ROBO makes no assurance that investment products based on the index will accurately track
index performance or provide positive investment returns. A decision to invest in any such investment fund or other investment vehicle should not be made in reliance on
any of the statements set forth in this document. ROBO is not in a position to give advice on the suitability of any investments for potential investors. Prospective investors
are advised to make an investment in any such fund or other vehicle only after carefully considering the risks associated with investing in such funds, as detailed in an
offering memorandum or similar document that is prepared by or on behalf of the issuer of the investment fund or other vehicle. Inclusion of a security within an index
is not a recommendation by ROBO to buy, sell, or hold such security, nor is it considered to be investment advice. It is not intended that anything stated in this document
should be construed as an offer or invitation to buy or sell any investment in any Investment Fund or other investment vehicle referred to in this website, or for potential
investors to engage in any investment activity. No Investment Fund or other investment vehicle based on the Indices is sponsored, promoted, sold or supported in any
other manner by ROBO or Solactive AG (the “Index Parties”) nor do the Index Parties offer any express or implicit guarantee or assurance either with regard to the results
of using the Indices and/or an Index trademark or an Index price at any time or in any other respect. The Index Parties use their best efforts to ensure that the Indices are
calculated correctly. Irrespective of their obligations towards the Company, the Index Parties have no obligation to point out errors in the Indices to third parties including
but not limited to investors in, and/or financial intermediaries of, any Investment Funds or other investment vehicles. Neither publication of the Indices by Solactive AG
nor the licensing of the Indices or an Index trademark by ROBO for the purpose of use in connection with any Investment Fund or other investment vehicle based on
the Indices constitutes a recommendation by the Index Parties to invest capital in any such fund or investment vehicle nor does it in any way represent an assurance or
opinion of the Index Parties with regard to any investment in such fund or investment vehicle. These materials have been prepared solely for informational purposes based
upon information generally available to the public from sources believed to be reliable. No content contained in these materials (including index data, ratings, creditrelated analyses and data, model, software or other application or output therefrom) or any part there of (Content) may be modified, reverse-engineered, reproduced or
distributed in any form by any means, or stored in a database or retrieval system, without the prior written permission of ROBO. The Content shall not be used for any
unlawful or unauthorized purposes. ROBO and its third-party data providers and licensors (collectively “ROBO Parties”) do not guarantee the accuracy, completeness,
timeliness or availability of the Content. ROBO Parties are not responsible for any errors or omissions, regardless of the cause, for the results obtained from the use of
the Content. The content is provided on an “as is” basis. ROBO Parties disclaim any and all express or implied warranties, including, but not limited to, any warranties
of merchantability or fitness for a particular purpose or use, freedom from bugs, software errors or defects, that the content’s functioning will be uninterrupted or that
the content will operate with any software or hardware configuration. In no event shall ROBO Parties be liable to any party for any direct, indirect, incidental, exemplary,
compensatory, punitive, special or consequential damages, costs, expenses, legal fees, or losses (including, without limitation, lost income or lost profits and opportunity
costs) in connection with any use of the Content even if advised of the possibility of such damages. ROBO Parties and their respective employees, affiliates and partners
hereby exclude, to the extent permitted by applicable law, all liability in connection with the use of this document.
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