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The Morgan Stanley Space Team 
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Media 

Patrick Wellington 
Media & Internet 

Terence Tsui 
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Rajeev Lalwani 
Aerospace & Defense 

Brian Nowak 
Internet 

Kai Pan 
Property & Casualty 
Insurance 

James Faucette 
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Applications 

Ravi Shanker 
Freight 
Transportation 

Eva  Zlotnicka 
Global Sustainability 

Source: Shutterstock, Morgan Stanley Research. 
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Why Space? 
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A Confluence of Factors is Driving a New Space Race 

Source: Shutterstock, Morgan Stanley Research. 
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Source: Library of Congress, Shutterstock. 

New York City After the Elevator New York City Before the Elevator 

The Reusable Rockets as an ‘Elevator’ to Low Earth Orbit… 
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SpaceX Sits at the Epicenter of the Disruption 

Source: Shutterstock, Company Data, Morgan Stanley Research, Federal Aviation Administration, Equidate. United Launch Alliance includes Atlas V @ $158M and Delta IV @ $282M. 
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Global Space Economy: ~$350b → $1.1t+, Bull Case of ~$1.75t 
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$1.1t 

Insurance 
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Global 
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Most of the Value is Linked to Internet Bandwidth 

Source: Shutterstock, Satellite Industry Association, Morgan Stanley Research. 
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A Diversified Approach to Space: The Morgan Stanley “Space 20” 
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Global Space Economy 
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Base Case for Global Space Economy Growing at ~5.0% CAGR 
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Today’s Global Space Industry is Dominated by Consumer TV 
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Source: Satellite Industry Association, Morgan Stanley. 
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2040 Global Space Economy Driven by Consumer Broadband 
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Estimate ~10 Launches / Week at ~$20M / Satellite by 2040 
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The Demand for Bandwidth 



17 

Demand for Data Growing at Exponential Rate v. Cost of Access to 
Space Is Falling by Orders of Magnitude 

Source: Shutterstock, Morgan Stanley Research. 
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Global Mobile Data Traffic in 2040 Will Be ~200x v. 2016 
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Global IP Traffic in 2040 Will Be ~60x v. 2016 
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Internet of Things Are a Key Driver of Future Data Demand 

7,241 96,054 

256,023,668 

2016 Global Mobile Data 2016 Global IP Traffic Global Data for Autonomous
Cars

Demand for Data in the World (PB / Month)

Source: Morgan Stanley Research, Cisco Visual Networking Index. Capacity for Autonomous Cars @ ~30t Miles / Year in the World in 2040 (Morgan Stanley Estimate) x 4 TB of Data / 90 Minutes (Intel and Idealab on Google’s Self Driving Car) @ 25 mph. 
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Improvements in Technology Lowering the Cost to Access Space 

0 6 9 … Technology
Advancement?Years

Cost Curve for Improvements in Satellite Technology

ViaSat 1 in 2011
@ $1.5M / PB / Month

ViaSat 2 in 2017
@ 50%

ViaSat 3 in 2020
@ 17%

Reusable Rockets*
@ 14% Mass Production*

@ 6%

Source: Company Data, Morgan Stanley Research. 



22 

By 2040, the Cost of Wireless Data Will be <1% v. Today 
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New Satellites Faster v. Legacy Wireline and Legacy Satellites 
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Source: Company Data, Morgan Stanley Research, FCC Measuring Broadband in America, OpenSignal, International Telecommunication Union. 
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New Satellites Have Lower Latency v. Legacy Satellites 

1 15 25 42 50 50 

600 

5G Cable Space X DSL 4G OneWeb ViaSat 1

Network Latency (ms)

Source: Company Data, Morgan Stanley Research, FCC Measuring Broadband in America, Cable Labs. 
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Expanding the TAM with Additional Bandwidth: New Geographies 
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Global Broadband Penetration Goes From ~50% to ~75% 

76%

88%

22%

61%60%

80%80%
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Source: Company Data, Morgan Stanley Research, International Telecommunication Union. 
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Expanding the TAM with Additional Bandwidth: New Products & 
Services 

Source: Shutterstock. 
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Potential Disruption for Space Freight Transportation 

Source: Company Data, Morgan Stanley Research. 
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The Key Players 
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The Key Players 

Soyuz 

United States France Russia 

JSC Information 

Satellite Systems 
Proton 

Satellite Launch 

Vehicle 

United States Russia Russia India 

United States Germany United States China 

Satellite 

Manufacturing 

Satellite 

Launching 

Earth 

Observation 
Megatech 

United States France United States France 

Consumer 

Television 

Consumer 

Radio 

Consumer 

Broadband 

Fixed Satellite 

Services 

Mobile Satellite 

Services 

Low Earth Orbit 

Satellite Networks 

Source: Company Data, Morgan Stanley Research. AT&T and Intelsat covered by Simon Flannery. DISH and Sirius XM covered by Ben Swinburne. Sky, Eutelsat, and SES covered by Patrick Wellington. Inmarsat covered by Terence Tsui. Boeing and Lockheed Martin covered by 
Rajeev Lalwani. Amazon, Facebook, and Google covered by Brian Nowak. 
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Getting to Know OneWeb and SpaceX 

720 Low Earth Orbit Satellites @ Ka + Ku Band (Approved by the FCC) @ 150kg @ 1,200km 

• Investors 

• $1b from Softbank 

• $700M from Airbus + Bharti Enterprises + Grupo Salinas + Hughes 
Network Systems (Echostar) + Intelsat + Qualcomm + Coca Cola + Virgin 
Group + MacDonald, Dettwiler and Associates 

• Timeline 

• 10 Satellites in May 2018 + 32 Satellites Before the End of 2018 

• Low Latency Broadband Access in 2019? 

• Cost 

• < $500,000 per Satellite 

• Launch 

• Arianespace: 21 Soyuz Rockets for $1 billion+ 

• Virgin Orbit: 39 Launches to Replenish Satellites + Optionality for 100 
Additional Launches 

• Blue Origin: 5 Launches 

• Network 

• Satellite Capacity: 7.5 Gbps 

• Download: Up to 50 Mbps 

• Upload: Up to 25 Mbps 

• Latency: ~50ms 

+ 720 Low Earth Orbit Satellites @ V Band 

+ 1,280 Medium Earth Orbit Satellites @ V Band 

= 2,740 Satellites 

7,518 Low Earth Orbit Satellites @ V Band 

4,425 Low Earth Orbit Satellites @ Ka + Ku Band @ 850 lbs. / 386kg @ 1,150km to 
1,275km 

• Investors 

• $1b from Google + Fidelity 

• Timeline 

• 2019 to 2024 

• 12 to 15 Years for Full Capacity 

• Cost 

• $10b to $15b 

• Launch 

• SpaceX: 50 Satellites per Rocket 

• Network 

• Satellite Capacity: 17 Gbps to 23 Gbps 

• Broadband Speeds: Up to 1 Gbps 

• Latency: 20ms to 30ms 

= 11,943 Satellites 

Source: Company Data, Morgan Stanley Research. 
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Interest From Megatech Companies & Billionaires 

“We’re also making progress on our efforts to connect 
people living in some of the most remote communities on 
earth. Our connectivity lab is working on new technologies 
for connecting communities that include drones, satellites, 
and laser communication systems.” – Facebook CEO Mark 
Zuckerberg, July 2015 

 

• Satellite: SpaceX rocket explosion destroyed the Amos-6 
satellite in September 2016. 

• Express WiFi: Connected 50M+ people by partnering with 
carriers, internet service providers, and local 
entrepreneurs. 

• Aquila Unmanned Aircraft 

“The long-term vision is millions of people living and working 
in space.” – Amazon Founder Jeff Bezos, March 2017 

 

Blue Origin 

 

Amazon Founder Jeff Bezos is selling ~$1 billion of Amazon 
stock / year to finance Blue Origin. 

 

• 5 Successful Suborbital Flights in 2015 / 2016 

• Commercial Flights in 2018 

• New Glenn Rocket in 2020 

• OneWeb @ 5 Launches w/ New Glenn 

• mu Space Launch in 2021 

• Eutelsat Satellite  Launch in 2021 - 2022 

• $900M investment in SpaceX in January 2015. 

 

Project Loon 

 

“More than half of the world’s population is still without 
internet access. Project Loon is a network of balloons 
traveling on the edge of space, designed to extend internet 
connectivity to people in rural and remote areas worldwide.” 

 

• Up to 10 Mbps 

• @ 65,000 Feet 

• 100+ Durations 

• “… tens of thousands of dollars…” per Balloon 

Source: Company Data, Morgan Stanley Research. 

Billionaire Source of Wealth Space Investment Net Worth ($b)

Bill Gates Microsoft Kymeta $87

Jeff Bezos Amazon Blue Origin $85

Mark Zuckerberg Facebook SETI $73

Larry Page Google Planetary Resources $50

Sergey Brin Google SpaceX $48

La Ka-shing CK Hutchison Windward $34

Sheldon Adelson Las Vegas Sands SpaceIL $33

Paul Allen Microsoft Stratolaunch $23

Elon Musk Tesla SpaceX $21

Eric Schmidt Google Planetary Resources $13

Ricardo Salinas Grupo Elektra OneWeb $9

Richard Branson Virgin Group Virgin Galactic $5

Lynn Schusterman Samson Investment SpaceIL $5

Yuri Milner DST Global Planetary Resources $5

Marc Benoiff Salesforce Taranis $5
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SpaceX 
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Source: Morgan Stanley Research, Wall Street Journal. 

BEAR CASE DCF VALUATION BULL CASE

Satellite Launch Satellite Launch Satellite Launch

Terminal Value 10,019 Terminal Value 3,283 Terminal Value 3,283

NPV of Terminal Value 1,119 NPV of Terminal Value 367 NPV of Terminal Value 367

NPV of Cash Flows 2,182 NPV of Cash Flows 627 NPV of Cash Flows 627

NPV of Satellite Launch $3,301 NPV of Satellite Launch $993 NPV of Satellite Launch $993

Satellite Internet Satellite Internet

Terminal Value 215,126 Terminal Value 455,815

NPV of Terminal Value 24,025 NPV of Terminal Value 50,905

NPV of Cash Flows 32,150 NPV of Cash Flows 79,868

Less: Investment (12,500) Less: Investment (12,500)

NPV of Satellite Internet $43,675 NPV of Satellite Internet $118,273

Add: Cash 1,350 Add: Cash 1,350 Add: Cash 1,350

NPV $4,651 NPV $46,018 NPV $120,616

DCF Assumptions: DCF Assumptions: DCF Assumptions:

% WACC 10.0% % WACC 10.0% % WACC 10.0%

% Terminal Growth Rate 1.5% % Terminal Growth Rate 3.0% % Terminal Growth Rate 3.0%

Hypothetical DCF Based Valuation Range for SpaceX 
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Monitoring SpaceX Cash Balance for Potential Capital Raise 
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Estimate SpaceX Represents ~60% Market Share of Launch by 2040 
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SpaceX: Launch Log 

Source: Space Flight Now. 

Date Satellite

2010

June 4, 2010 Dragon

December 8, 2010 Dragon C1

2011

2012

May 22, 2012 Dragon C2+

October 7 / 8, 2012 SpaceX CRS 1

2013

March 1, 2013 SpaceX CRS 2

September 29, 2013 Cassiope

December 3, 2013 SES 8

2014

January 6, 2014 Thaicom 6

April 18, 2014 SpaceX CRS 3

July 14, 2014 Orbcomm OG2

August 5, 2014 AsiaSat 8

September 7, 2014 AsiaSat 6

September 21, 2014 SpaceX CRS

2015

January 10, 2015 SpaceX CRS 5

February 11, 2015 DSCOVR

March 1 / 2, 2015 Eutelsat 115 West B & ABS 3A

April 14, 2015 SpaceX CRS 6

April 27, 2015 TurkmenAlem52E/MonacoSat

June 28, 2015 SpaceX CRS 7

December 21 / 22, 2015 Orbcomm OG2

2016

January 17, 2016 Jason 3

March 4, 2016 SES 9

April 8, 2016 SpaceX CRS 8

May 6, 2016 JCSAT 14

May 27, 2016 Thaicom 8

June 15, 2016 ABS 2A & Eutelsat 117 West B

July 18, 2016 SpaceX CRS 9

August 14, 2016 JCSAT 16

Date Satellite

2017

January 14, 2017 Iridium Next 1-10

February 19, 2017 SpaceX CRS 10

March 16, 2017 EchoStar 23

March 30, 2017 SES 10

May 1, 2017 NROL-76

May 15, 2017 Inmarsat 5 F4

June 3, 2017 SpaceX CRS 11

June 23, 2017 BulgariaSat 1

June 25, 2017 Iridium Next 11-20

July 5, 2017 Intelsat 35e

August 14, 2017 SpaceX CRS 12

August 24, 2017 Formosat 5

September 7, 2017 OTV-5

October 9, 2017 Iridium Next 21-30

October 11, 2017 SES 11 / EchoStar 105

October 30, 2017 Koreasat 5A

November 15 / 16, 2017 Zuma

December 4, 2017 SpaceX CRS 13

December 2017 Hispasat 30W-6

Late 2017 Falcon Heavy

December 22 / 23, 2017 Iridium Next 31-40

2018

Mid January 2018 SES 16 / GovSat 1

January 30, 2017 Paz

February 9, 2018 SpaceX CRS 14

1Q18 Iridium Next 41-50

February 2018 SES 12

February 2018 Bangabandhu 1

Early 2018 Arabsat 6A

March 20, 2018 TESS

April 2018 Crew Dragon Demo 1

April 30, 2018 STP-2
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National Security 
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AFSPC, NRO, and NGA Are the Key US Government Players 

Source: Department of Defense, Office of the Director of National Intelligence, Morgan Stanley Research. 

National Geospatial-Intelligence 
Agency (NGA): 

NGA provides imagery, 
geospatial, and targeting analysis, 
along with image sciences and 
modeling for U.S. national 
defense, disaster relief, and 
safety of navigation. 

National Reconnaissance Office 
(NRO): 

NRO develops and operates unique 
and innovative overhead 
reconnaissance systems and 
conducts intelligence-related 
activities for U.S. national security.  

Air Force Space Command (AFSPC): 

AFSPC provides space capabilities 
for the joint fight through the 
operational missions of space lift; 
position, navigation and timing; 
satellite communications; missile 
warning and space control. 
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US Government Sponsored VCs and Investments in Space 

Source: Company Data, Morgan Stanley Research. 

“DIUx is a fast-moving government entity that 
provides non-dilutive capital to companies to 
solve national defense problems. And we do so 
quickly, usually in under 90 days. Pilot contracts 
can include hardware, software, or unique 
services. More importantly, after a successful 
pilot, the company involved and any DoD entity 
can easily enter into follow-on contracts, just as 
fast.” 

Space Focus: Developing on demand access to 
space, persistent satellite capabilities, and 
broadband space data transfer. 

 

 

 

Capella Space: Department of Defense is using 
Capella Space’s SAR micro satellite persistent 
Earth imagery for near real time awareness of 
natural and manmade threats. 

“IQT is the non-profit strategic investor that 
accelerates the development and delivery of 
cutting-edge technologies to U.S. government 
agencies that keep our nation safe. Our work 
bridges the gap between the challenging 
technology needs of the national security 
agencies, the rapidly changing innovations of 
the startup world, and the venture community 
that funds those startups.” 

Space Focus: CosmiQ Works, an IQT lab, 
focuses on commercial space technology, from 
reliable space access to analytics for remote 
sensory data. 

 

 

 

Orbital Insight: Geospatial big data company 
leveraging the rapidly growing availability of 
satellite, UAV, and other geospatial data 
sources. The company’s goal is to understand 
and characterize socioeconomic trends at 
global, regional, and hyperlocal scales. 
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The CosmiQ Works Framework for Commercial Space 

Source: CosmiQ, IN-Q-TEL. 
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Major US Domestic Unclassified Programs 

Source: Department of Defense, Company Data, Morgan Stanley Research. 

Programs Agency Contractor FY18 Budget

Advanced Extremely High Frequency (AEHF) Air Force Lockheed Martin (Bus); Northrop Grumman (Payload) $203M

Evolved Expendable Launch Vehicle (EELV) Air Force United Launch Alliance; SpaceX $1.9B

Global Positioning System (GPS) III Air Force Lockheed Martin (Bus); Harris (Payload) $329M

GPS Next Generation Operational Control Systems (GPS OCX) Air Force Raytheon $510M

Space Based Infrared System (SBIRS) Air Force Lockheed Martin (Bus); Northrop Grumman (Payload) $1.4B

Experimental Spaceplane One (XS-1) DARPA Boeing $60M

Robotic Servicing of Geosynchronous Satellites (RSGS) DARPA MacDonald, Dettwiler and Associates $79M

James Webb Space Telescope NASA Northrop Grumman $534M

Orion Multi-Purpose Crew Vehicle NASA Lockheed Martin $1.3B
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United States Annual Military Expenditures at $600b+ 
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v. NASA Annual Budget Currently at ~$20b 
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US Government Spending Will Increase ~2x to $90b+, or 50%+ of 
Global Government Spending on Space by 2040 
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Deep Space Exploration 
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SpaceX Design for Travel to the Moon 

Source: Company Data. 
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SpaceX Design for Travel to Mars 

Source: Company Data. 
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SpaceX Design for BFR Rocket 

Source: Company Data. 
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Mars Science City in UAE 

Source: Company Data. 
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Key Projects for the Moon and Mars 

Source: Company Data, Morgan Stanley Research, National Aeronautics & Space Administration (NASA), Japan Aerospace Exploration Agency (JAXA), Roscomos, Indian Space Research Organization (ISRO), The Telegraph. 

Moon 

I I I I I I I I I I I I I I I

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2030+

India: Chandrayaan 2 (Exploration) @ 1Q18 
China: Chang’e 4 (Exploration) @ End of 2018 
SpaceX @ Late 2018 

NASA: (Unmanned)  
Exploration Mission 1 (EM-1) @ 2019 

NASA: (Manned)  
Exploration Mission 2 (EM-2) @ 2022 

Russia @ 2029 / 2030 
Japan @ 2030 
China @ 2036 

Mars 

I I I I I I I I I I I I I I I

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2030+

SpaceX to Mars MarsOne @ 2032 
NASA @ 2030s 
Russia @ 2030 

SpaceX Cargo Missions 
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Appendix 
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Geo Stationary Orbital Slots 

Source: Boeing (June 2011), Morgan Stanley Research. 
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Spectrum Bands 

Source: Company Data, Morgan Stanley Research. Federal Communications Commission, National Aerospace & Space Administration. 
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Types of Satellites 

Source: Company Data, Morgan Stanley Research. Federal Communications Commission, National Aerospace & Space Administration. 

Anatomy of a Satellite 

What Are Small Sats? 

 

• Femtosatellite @ 10g to 100g 

• Picosatellite @ 100g to 1kg 

• Nanosatellite @ 1kg to 10kg 

• Microsatellite @ 10kg to 100kg 

• Minisatellite @ 100kg to 180kg 
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Satellite Launches 
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Within the last 12 months, Morgan Stanley has provided or is providing investment banking services to, or has an investment banking client relationship with, the 

following company: 3M Co., 8x8 Inc, A10 Networks, Inc., Acacia Communications Inc, Activision Blizzard Inc, Adobe Systems, Advanced Micro Devices, AerCap 

Holdings NV, Air Lease Corp, Akamai Technologies, Inc., Allstate Corporation, Alphabet Inc., Altice NV, Altice USA Inc, Amazon.com Inc, Ambarella Inc, American 

Int'l Grp, American Tower Corp., Ametek Inc., Analog Devices Inc., Aon PLC, AppFolio Inc, Appian Corp, Apple, Inc., ArcBest Corp, Arch Capital Group Ltd., Arconic 

Inc, Arista Networks, Arthur J. Gallagher, AT&T, Inc., Atlassian Corporation PLC, Autodesk, Avis Budget Group Inc, Axel Springer SE, Axis Capital Holdings, 

Barracuda Networks Inc, Bazaarvoice Inc, BCE Inc., Berkshire Hathaway Inc, BlackBerry Ltd, Blue Apron Holdings Inc, Boeing Co., BorgWarner Inc., Bouygues, Box 

Inc, Broadcom Ltd, Brocade Communications Systems, Brown & Brown Inc., BT Group plc, C.H. Robinson Worldwide Inc., Canadian National Railway Co., Canadian 

Pacific Railway Ltd., Care.com Inc, Cavium Inc, CDK Global Inc, CDW Corporation, Cellnex Telecom SA, CenturyLink, Inc., Charter Communications Inc., Check 

Point Software Technologies Ltd., Chubb LTD, Ciena Corporation, Cincinnati Bell Inc., Cisco Systems Inc, Citrix Systems Inc, Cloudera Inc, Com Hem Holding AB, 

Comcast Corporation, CommScope Holding Company Inc, Corning Inc, Coupa Software Inc, Criteo SA, Crown Castle Corp., CSX Corporation, CyberArk Software 

Ltd, Cypress Semiconductor Corp, CyrusOne Inc, Delphi Automotive PLC, Descartes Systems Group Inc, Deutsche Telekom, DISH Network, DMGT, DNA OYJ, 

Dover, Eaton Corp PLC, eBay Inc, Echo Global Logistics Inc, Electronic Arts Inc, Electronics for Imaging Inc, Ellie Mae Inc, Emerson Electric, Endurance International 

Group Holdings, Inc., Equinix Inc., Etsy Inc, Euskaltel SA, Eutelsat Communications, Everest Re Group, Ltd., Expedia Inc., F5 Networks Inc, Facebook Inc, Fastenal 

Co., FedEx Corporation, Fiat Chrysler Automobiles NV, FireEye Inc, Fitbit Inc, Five9 Inc, Ford Motor Company, Fortinet Inc., Fortive Corp, Frontier Communications 

Corp, Garmin Ltd, General Dynamics Corp., General Electric Co., General Motors Company, Genesee & Wyoming Inc., GoDaddy Inc, Gogo Inc, Goodyear Tire & 

Rubber Company, GoPro Inc, Groupon, Inc., GrubHub Inc., Harley-Davidson Inc, Hartford Fin. Services Grp., Havas, HD Supply Holdings Inc, Heartland Express 
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Inc., Hewlett Packard Enterprise, Honeywell International, HP Inc., Hub Group Inc, Hubbell Inc., HubSpot, Inc., IBM, Iliad, Illinois Tool Works, Imperva Inc., Impinj Inc, 

Infinera Corp, Ingersoll Rand, Inmarsat, Inphi Corporation, Instructure Inc, Intact Financial Corp, Intel Corporation, Intelsat S.A., Intuit, ITV, J.B. Hunt Transport 

Services Inc., JCDecaux, Johnson Controls International, Juniper Networks Inc, Kansas City Southern, KDDI, KPN, Lagardere, Landstar System Inc, Lear 

Corporation, Lennox International, Level 3 Communications, Inc., Liberty Braves Group, Liberty Formula One, Liberty Global plc, Liberty SiriusXM Group, Lockheed 

Martin Corp., Magna International Inc., Marsh & McLennan Cos, Marvell Technology Group Ltd, Maxim Integrated Products Inc., Mediaset, Mediaset Espana 

Comunicacion SA, Microchip Technology Inc., Micron Technology Inc., Microsoft, MINDBODY INC, MobileIron, Mobileye NV, Modern Times Group, National General 

Holdings Corp, NetApp Inc, New Relic Inc, Norfolk Southern Corp., Northrop Grumman Corp., NTT, NTT DOCOMO, Nuance Communications Inc., Nutanix Inc, 

NVIDIA Corp., NXP Semiconductor NV, Old Dominion Freight Line Inc, ON Semiconductor Corp., Oracle Corporation, Orange, OTE (Hellenic Telecoms.), Palo Alto 

Networks Inc, Pearson, Pentair plc, Priceline Group Inc, Proofpoint Inc, ProSiebenSat.1 Media SE, Proximus, Publicis Groupe, Pure Storage Inc, Qorvo Inc, QTS 

Realty Trust Inc, Qualcomm Inc., Qualys Inc, Quantenna Communications Inc, Rapid7 Inc, Raytheon Co, Red Hat, Inc., Regal Beloit Corp, RELX, RenaissanceRe, 

RingCentral Inc, Rockwell Automation, Rockwell Collins Inc, Rogers Communications, Inc., RTL Group SA, Rubicon Project Inc, Sabre Corp, Saia, Inc., 

Salesforce.com, SBA Communications, Schneider National Inc., Seagate Technology, Sensata Technologies Holding N.V., ServiceNow Inc, SES, Shopify Inc, Sirius 

XM Radio Inc., Sky plc, Skyworks Solutions Inc, Snap Inc., Softbank Group, Spirit AeroSystems Holdings Inc, Splunk Inc, Sprint Corp, SPX Flow, SS&C 

Technologies Holdings, Inc., Stanley Black & Decker, Stroeer SE, Sunrise Communications Group AG, Swisscom, Symantec, T-Mobile US, Inc., Tableau Software, 

TDC A/S, Te Connectivity Ltd, Tele2, Telecom Italia, Telefonica, Telenor, Telephone & Data Systems, Telia Company AB, TELUS Corp., Tenneco Inc., Teradata, 

Tesla Motors Inc., Texas Instruments, Textron Inc., TF1, The Travelers Companies, Inc., Third Point Reinsurance Ltd, Tintri Inc, TransDigm Group Inc., Travelport 

Worldwide Limited, Trimble Inc., TRIVAGO NV, TrueCar Inc, Twitter Inc, UBM plc, Union Pacific Corp., United Parcel Service, United Technologies Corp, Uniti Group 

Inc, Varonis Systems, Inc., Veeva Systems Inc, Verizon Communications, Viavi Solutions Inc, Visteon Corporation, Vivendi, VMware Inc, Vodafone Group, W.R. 

Berkley Corp., W.W. Grainger Inc., Watsco Inc., Werner Enterprises, WESCO International Inc., Willis Towers Watson PLC, Windstream Corp., Wolters Kluwer, 

Workday Inc, Workiva Inc, WPP Group Plc, Xerox Corp, Xilinx, XL Group PLC, XPO Logistics, Inc., Yelp Inc, Yext Inc, Zayo Group Holdings, Inc., Zebra 

Technologies Corporation, Zendesk, Inc, Zillow Group Inc, Zynga Inc. 

Within the last 12 months, Morgan Stanley has either provided or is providing non-investment banking, securities-related services to and/or in the past has entered 

into an agreement to provide services or has a client relationship with the following company: 3M Co., Activision Blizzard Inc, Adobe Systems, Advanced Micro 

Devices, AerCap Holdings NV, Akamai Technologies, Inc., Allstate Corporation, Alphabet Inc., Altice NV, Altice USA Inc, Amazon.com Inc, Ambarella Inc, American 

Axle & Manufacturing Holdings Inc, American Int'l Grp, American Tower Corp., Amphenol Corp., Analog Devices Inc., Aon PLC, Apple, Inc., Arch Capital Group Ltd., 

Arconic Inc, Arris International plc, Arthur J. Gallagher, AT&T, Inc., Autodesk, Avis Budget Group Inc, Axis Capital Holdings, BCE Inc., Berkshire Hathaway Inc, 

Boeing Co., BorgWarner Inc., Broadcom Ltd, Brocade Communications Systems, BT Group plc, C.H. Robinson Worldwide Inc., Canadian National Railway Co., 

Canadian Pacific Railway Ltd., CDK Global Inc, CDW Corporation, CenturyLink, Inc., Charter Communications Inc., Check Point Software Technologies Ltd., Chubb 

LTD, Cincinnati Bell Inc., Cisco Systems Inc, Citrix Systems Inc, Com Hem Holding AB, Comcast Corporation, CommScope Holding Company Inc, Corning Inc, 

Crown Castle Corp., CSX Corporation, Cypress Semiconductor Corp, Delphi Automotive PLC, Deutsche Telekom, Dover, Eaton Corp PLC, eBay Inc, Echo Global 

Logistics Inc, Electronic Arts Inc, Electronics for Imaging Inc, Emerson Electric, Equinix Inc., Euskaltel SA, Eutelsat Communications, Expedia Inc., F5 Networks Inc, 

Facebook Inc, FedEx Corporation, Fiat Chrysler Automobiles NV, FireEye Inc, Fitbit Inc, Ford Motor Company, Fortinet Inc., Fortive Corp, Frontier Communications 

Corp, Garmin Ltd, General Electric Co., General Motors Company, Genesee & Wyoming Inc., GoDaddy Inc, Gogo Inc, Goodyear Tire & Rubber Company, GoPro 

Inc, Groupon, Inc., Harley-Davidson Inc, Hartford Fin. Services Grp., Hewlett Packard Enterprise, Honeywell International, HP Inc., Hubbell Inc., HubSpot, Inc., IBM, 

Illinois Tool Works, Infinera Corp, Inphi Corporation, Intact Financial Corp, Intel Corporation, Intelsat S.A., Intuit, J.B. Hunt Transport Services Inc., Johnson Controls 

International, Juniper Networks Inc, Kansas City Southern, Lagardere, Lear Corporation, Lennox International, Level 3 Communications, Inc., Liberty Braves Group, 

Liberty Formula One, Liberty Global plc, Liberty SiriusXM Group, Lockheed Martin Corp., Marsh & McLennan Cos, Marvell Technology Group Ltd, Maxim Integrated 

Products Inc., Mediaset Espana Comunicacion SA, Micron Technology Inc., Microsoft, Modern Times Group, NCR Corp., NetApp Inc, Norfolk Southern Corp.,  
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Northrop Grumman Corp., NTT, NTT DOCOMO, Nuance Communications Inc., NVIDIA Corp., NXP Semiconductor NV, Old Dominion Freight Line Inc, ON 

Semiconductor Corp., Oracle Corporation, Orange, OTE (Hellenic Telecoms.), Pearson, Priceline Group Inc, Progressive Corp, ProSiebenSat.1 Media SE, QTS 

Realty Trust Inc, Qualcomm Inc., Raytheon Co, Red Hat, Inc., Regal Beloit Corp, RELX, RenaissanceRe, Rockwell Automation, Rogers Communications, Inc., Sabre 

Corp, Salesforce.com, Seagate Technology, Sensata Technologies Holding N.V., ServiceNow Inc, SES, Sirius XM Radio Inc., Sky plc, Softbank Group, Sonic 

Automotive Inc, Spirit AeroSystems Holdings Inc, Sprint Corp, SS&C Technologies Holdings, Inc., Stanley Black & Decker, Stroeer SE, Sunrise Communications 

Group AG, Symantec, T-Mobile US, Inc., Tableau Software, TDC A/S, Te Connectivity Ltd, Telecom Italia, Telefonica, Telefonica Deutschland Holding AG, Telenet 

Group Holding, Telenor, Telia Company AB, TELUS Corp., Tenneco Inc., Tesla Motors Inc., Texas Instruments, Textron Inc., The Travelers Companies, Inc., 

TransDigm Group Inc., Travelport Worldwide Limited, Twitter Inc, UBM plc, Union Pacific Corp., United Parcel Service, United Technologies Corp, Verizon 

Communications, Viavi Solutions Inc, Visteon Corporation, Vivendi, VMware Inc, Vodafone Group, W.R. Berkley Corp., W.W. Grainger Inc., WESCO International 

Inc., Willis Towers Watson PLC, Windstream Corp., Workday Inc, WPP Group Plc, Xerox Corp, Xilinx, XL Group PLC, XPO Logistics, Inc., Zayo Group Holdings, Inc., 

Zebra Technologies Corporation, Zynga Inc. 

An employee, director or consultant of Morgan Stanley is a director of Allstate Corporation, eBay Inc, Facebook Inc, IBM, Norfolk Southern Corp., Workiva Inc. This 

person is not a research analyst or a member of a research analyst's household. 

Morgan Stanley & Co. LLC makes a market in the securities of 3M Co., 8x8 Inc, A10 Networks, Inc., Activision Blizzard Inc, Adobe Systems, Advanced Micro 

Devices, AerCap Holdings NV, Air Lease Corp, Akamai Technologies, Inc., Allstate Corporation, Alphabet Inc., Amazon.com Inc, Ambarella Inc, American Axle & 

Manufacturing Holdings Inc, American Int'l Grp, American Tower Corp., Ametek Inc., Amphenol Corp., Analog Devices Inc., Aon PLC, Appian Corp, Apple, Inc., 

ArcBest Corp, Arch Capital Group Ltd., Arconic Inc, Arista Networks, Arris International plc, Arthur J. Gallagher, Asbury Automotive Group Inc, AT&T, Inc., Atlassian 

Corporation PLC, Autodesk, AutoNation Inc., Avis Budget Group Inc, Axis Capital Holdings, Barracuda Networks Inc, Bazaarvoice Inc, BCE Inc., Berkshire Hathaway 

Inc, BlackBerry Ltd, Boeing Co., BorgWarner Inc., Box Inc, Broadcom Ltd, Brocade Communications Systems, Brown & Brown Inc., BT Group plc, C.H. Robinson 

Worldwide Inc., Canadian National Railway Co., Canadian Pacific Railway Ltd., Carmax Inc, Cavium Inc, CDK Global Inc, CDW Corporation, CenturyLink, Inc., 

Charter Communications Inc., Check Point Software Technologies Ltd., Chubb LTD, Ciena Corporation, Cincinnati Bell Inc., Cisco Systems Inc, Citrix Systems Inc, 

Comcast Corporation, CommScope Holding Company Inc, Corning Inc, Criteo SA, Crown Castle Corp., CSX Corporation, CyberArk Software Ltd, Cypress 

Semiconductor Corp, CyrusOne Inc, Delphi Automotive PLC, Deutsche Telekom, DISH Network, Dover, Eaton Corp PLC, eBay Inc, Echo Global Logistics Inc, 

Electronic Arts Inc, Electronics for Imaging Inc, Ellie Mae Inc, Emerson Electric, Endurance International Group Holdings, Inc., Equinix Inc., Etsy Inc, Everest Re 

Group, Ltd., Expedia Inc., Expeditors International of Washington I, F5 Networks Inc, Facebook Inc, Fastenal Co., FedEx Corporation, Ferrari NV, Fiat Chrysler 

Automobiles NV, FireEye Inc, Fitbit Inc, Five9 Inc, Ford Motor Company, Fortinet Inc., Frontier Communications Corp, Garmin Ltd, General Dynamics Corp., General 

Electric Co., General Motors Company, Genesee & Wyoming Inc., GoDaddy Inc, Gogo Inc, Goodyear Tire & Rubber Company, GoPro Inc, Group 1 Automotive, Inc, 

Groupon, Inc., GrubHub Inc., Harley-Davidson Inc, Hartford Fin. Services Grp., HD Supply Holdings Inc, Heartland Express Inc., Hewlett Packard Enterprise, 

Honeywell International, HP Inc., Hub Group Inc, Hubbell Inc., HubSpot, Inc., IBM, Illinois Tool Works, Infinera Corp, Ingersoll Rand, Inphi Corporation, Instructure 

Inc, Intel Corporation, Intuit, J.B. Hunt Transport Services Inc., Johnson Controls International, Juniper Networks Inc, Kansas City Southern, Knight-Swift 

Transportation Holdings Inc, Landstar System Inc, Lear Corporation, Lennox International, Level 3 Communications, Inc., Liberty Braves Group, Liberty Broadband 

Corporation, Liberty Formula One, Liberty Global plc, Liberty SiriusXM Group, Lithia Motors Inc., Lockheed Martin Corp., Lumentum Holdings Inc, Magna 

International Inc., Marsh & McLennan Cos, Marvell Technology Group Ltd, Maxim Integrated Products Inc., Microchip Technology Inc., Micron Technology Inc., 

Microsoft, MINDBODY INC, National General Holdings Corp, NCR Corp., NetApp Inc, New Relic Inc, Norfolk Southern Corp., Northrop Grumman Corp., NTT, NTT 

DOCOMO, Nuance Communications Inc., NVIDIA Corp., NXP Semiconductor NV, Old Dominion Freight Line Inc, ON Semiconductor Corp., Oracle Corporation, 

Orange, Palo Alto Networks Inc, Pearson, Penske Automotive Group, Inc, Pentair plc, Priceline Group Inc, Progressive Corp, Proofpoint Inc, Pure Storage Inc, Q2 

Holdings Inc, Qorvo Inc, QTS Realty Trust Inc, Qualcomm Inc., Qualys Inc, Quantenna Communications Inc, Rapid7 Inc, Raytheon Co, Red Hat, Inc., Regal Beloit 

Corp, RenaissanceRe, RingCentral Inc, Rockwell Automation, Rockwell Collins Inc, Rogers Communications, Inc., Rubicon Project Inc, Sabre Corp, Saia, Inc.,  
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Salesforce.com, SBA Communications, Seagate Technology, Sensata Technologies Holding N.V., ServiceNow Inc, Shopify Inc, Sirius XM Radio Inc., Skyworks 

Solutions Inc, Softbank Group, Sonic Automotive Inc, Spirit AeroSystems Holdings Inc, Splunk Inc, Sprint Corp, SPX Flow, SS&C Technologies Holdings, Inc., 

Stanley Black & Decker, Symantec, T-Mobile US, Inc., Tableau Software, Te Connectivity Ltd, Telecom Italia, Telefonica, Telephone & Data Systems, TELUS Corp., 

Tenneco Inc., Teradata, Tesla Motors Inc., Texas Instruments, Textron Inc., The Travelers Companies, Inc., Third Point Reinsurance Ltd, Tintri Inc, TransDigm Group 

Inc., Travelport Worldwide Limited, Trimble Inc., TrueCar Inc, Twitter Inc, Union Pacific Corp., United Parcel Service, United Technologies Corp, US Cellular 

Corporation, Varonis Systems, Inc., Veeva Systems Inc, Verizon Communications, Viavi Solutions Inc, Visteon Corporation, VMware Inc, Vodafone Group, W.R. 

Berkley Corp., W.W. Grainger Inc., Watsco Inc., Werner Enterprises, WESCO International Inc., Western Digital, Willis Towers Watson PLC, Windstream Corp., 

Workday Inc, WPP Group Plc, Xerox Corp, Xilinx, XL Group PLC, XPO Logistics, Inc., Yelp Inc, Zayo Group Holdings, Inc., Zebra Technologies Corporation, 

Zendesk, Inc, Zillow Group Inc, Zynga Inc. 

Morgan Stanley & Co. International plc is a corporate broker to Sky plc. 

The equity research analysts or strategists principally responsible for the preparation of Morgan Stanley Research have received compensation based upon various 

factors, including quality of research, investor client feedback, stock picking, competitive factors, firm revenues and overall investment banking revenues. Equity 

Research analysts' or strategists' compensation is not linked to investment banking or capital markets transactions performed by Morgan Stanley or the profitability or 

revenues of particular trading desks. 

Morgan Stanley and its affiliates do business that relates to companies/instruments covered in Morgan Stanley Research, including market making, providing liquidity, 

fund management, commercial banking, extension of credit, investment services and investment banking. Morgan Stanley sells to and buys from customers the 

securities/instruments of companies covered in Morgan Stanley Research on a principal basis. Morgan Stanley may have a position in the debt of the Company or 

instruments discussed in this report. Morgan Stanley trades or may trade as principal in the debt securities (or in related derivatives) that are the subject of the debt 

research report. 

Certain disclosures listed above are also for compliance with applicable regulations in non-US jurisdictions. 

STOCK RATINGS   

Morgan Stanley uses a relative rating system using terms such as Overweight, Equal-weight, Not-Rated or Underweight (see definitions below). Morgan Stanley does 

not assign ratings of Buy, Hold or Sell to the stocks we cover. Overweight, Equal-weight, Not-Rated and Underweight are not the equivalent of buy, hold and sell. 

Investors should carefully read the definitions of all ratings used in Morgan Stanley Research. In addition, since Morgan Stanley Research contains more complete 

information concerning the analyst's views, investors should carefully read Morgan Stanley Research, in its entirety, and not infer the contents from the rating alone. 

In any case, ratings (or research) should not be used or relied upon as investment advice. An investor's decision to buy or sell a stock should depend on individual 

circumstances (such as the investor's existing holdings) and other considerations. 

Global Stock Ratings Distribution   

(as of October 31, 2017) 

The Stock Ratings described below apply to Morgan Stanley's Fundamental Equity Research and do not apply to Debt Research produced by the Firm. 

For disclosure purposes only (in accordance with NASD and NYSE requirements), we include the category headings of Buy, Hold, and Sell alongside our ratings of 

Overweight, Equal-weight, Not-Rated and Underweight. Morgan Stanley does not assign ratings of Buy, Hold or Sell to the stocks we cover. Overweight, Equal-

weight, Not-Rated and Underweight are not the equivalent of buy, hold, and sell but represent recommended relative weightings (see definitions below). To satisfy 

regulatory requirements, we correspond Overweight, our most positive stock rating, with a buy recommendation; we correspond Equal-weight and Not-Rated to hold 

and Underweight to sell recommendations, respectively. 
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Data include common stock and ADRs currently assigned ratings. Investment Banking Clients are companies from whom Morgan Stanley received investment 

banking compensation in the last 12 months. Due to rounding off of decimals, the percentages provided in the "% of total" column may not add up to exactly 100 

percent. 

Analyst Stock Ratings   

Overweight (O). The stock's total return is expected to exceed the average total return of the analyst's industry (or industry team's) coverage universe, on a risk-

adjusted basis, over the next 12-18 months. 

Equal-weight (E). The stock's total return is expected to be in line with the average total return of the analyst's industry (or industry team's) coverage universe, on a 

risk-adjusted basis, over the next 12-18 months. 

Not-Rated (NR). Currently the analyst does not have adequate conviction about the stock's total return relative to the average total return of the analyst's industry (or 

industry team's) coverage universe, on a risk-adjusted basis, over the next 12-18 months. 

Underweight (U). The stock's total return is expected to be below the average total return of the analyst's industry (or industry team's) coverage universe, on a risk-

adjusted basis, over the next 12-18 months. 

Unless otherwise specified, the time frame for price targets included in Morgan Stanley Research is 12 to 18 months. 

Analyst Industry Views   

Attractive (A): The analyst expects the performance of his or her industry coverage universe over the next 12-18 months to be attractive vs. the relevant broad market 

benchmark, as indicated below. 

In-Line (I): The analyst expects the performance of his or her industry coverage universe over the next 12-18 months to be in line with the relevant broad market 

benchmark, as indicated below. 

Cautious (C): The analyst views the performance of his or her industry coverage universe over the next 12-18 months with caution vs. the relevant broad market 

benchmark, as indicated below. 

Benchmarks for each region are as follows: North America - S&P 500; Latin America - relevant MSCI country index or MSCI Latin America Index; Europe - MSCI 

Europe; Japan - TOPIX; Asia - relevant MSCI country index or MSCI sub-regional index or MSCI AC Asia Pacific ex Japan Index. 
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Important Disclosures for Morgan Stanley Smith Barney LLC Customers   

Important disclosures regarding the relationship between the companies that are the subject of Morgan Stanley Research and Morgan Stanley Smith Barney LLC or 

Morgan Stanley or any of their affiliates, are available on the Morgan Stanley Wealth Management disclosure website at 

www.morganstanley.com/online/researchdisclosures. For Morgan Stanley specific disclosures, you may refer to www.morganstanley.com/researchdisclosures. 

Each Morgan Stanley Equity Research report is reviewed and approved on behalf of Morgan Stanley Smith Barney LLC. This review and approval is conducted by 

the same person who reviews the Equity Research report on behalf of Morgan Stanley. This could create a conflict of interest. 

Other Important Disclosures   

Morgan Stanley & Co. International PLC and its affiliates have a significant financial interest in the debt securities of 3M Co., Activision Blizzard Inc, Adobe Systems, 

Advanced Micro Devices, AerCap Holdings NV, Air Lease Corp, Allstate Corporation, Alphabet Inc., Altice NV, Amazon.com Inc, American Int'l Grp, American Tower 

Corp., Analog Devices Inc., Apple, Inc., Arconic Inc, AT&T, Inc., Autodesk, Avis Budget Group Inc, Bazaarvoice Inc, BCE Inc., Berkshire Hathaway Inc, Boeing Co., 

BorgWarner Inc., Bouygues, C.H. Robinson Worldwide Inc., Canadian National Railway Co., CDK Global Inc, Cellnex Telecom SA, CenturyLink, Inc., Chubb LTD, 

Ciena Corporation, Cincinnati Bell Inc., Cisco Systems Inc, Citrix Systems Inc, Comcast Corporation, Corning Inc, Crown Castle Corp., CSX Corporation, Cypress 

Semiconductor Corp, Delphi Automotive PLC, Deutsche Telekom, DISH Network, Dover, Eaton Corp PLC, eBay Inc, Electronic Arts Inc, Elisa Oyj, Emerson Electric, 

Equinix Inc., Etsy Inc, Expedia Inc., Facebook Inc, FedEx Corporation, Fiat Chrysler Automobiles NV, Fitbit Inc, Ford Motor Company, Fortive Corp, Frontier 

Communications Corp, General Dynamics Corp., General Electric Co., General Motors Company, Goodyear Tire & Rubber Company, GoPro Inc, Groupon, Inc., 

Hartford Fin. Services Grp., Havas, Hewlett Packard Enterprise, Honeywell International, HP Inc., Hubbell Inc., HubSpot, Inc., IBM, Illinois Tool Works, Inmarsat, Intel 

Corporation, Intelsat S.A., ITV, Johnson Controls International, Juniper Networks Inc, Kansas City Southern, KDDI, KPN, Lear Corporation, Level 3 Communications, 

Inc., Lockheed Martin Corp., Magna International Inc., Marsh & McLennan Cos, Maxim Integrated Products Inc., Microchip Technology Inc., Micron Technology Inc., 

Microsoft, National General Holdings Corp, NCR Corp., NetApp Inc, Norfolk Southern Corp., Northrop Grumman Corp., Nuance Communications Inc., NVIDIA Corp., 

NXP Semiconductor NV, ON Semiconductor Corp., Oracle Corporation, Orange, OTE (Hellenic Telecoms.), Palo Alto Networks Inc, Pearson, Penske Automotive 

Group, Inc, Priceline Group Inc, Publicis Groupe, Qorvo Inc, Qualcomm Inc., Raytheon Co, RELX, Rockwell Collins Inc, Rogers Communications, Inc., SBA 

Communications, ServiceNow Inc, SES, Sky plc, Snap Inc., Softbank Group, Sprint Corp, Stanley Black & Decker, Swisscom, Symantec, T-Mobile US, Inc., TDC 

A/S, Te Connectivity Ltd, Telecom Italia, Telefonica, Telenor, Telephone & Data Systems, Telia Company AB, TELUS Corp., Tenneco Inc., Tesla Motors Inc., Texas 

Instruments, Textron Inc., TF1, The Travelers Companies, Inc., Twitter Inc, Union Pacific Corp., United Parcel Service, United Technologies Corp, Uniti Group Inc, 

US Cellular Corporation, Verizon Communications, Visteon Corporation, Vivendi, VMware Inc, Vodafone Group, W.W. Grainger Inc., Western Digital, Windstream 

Corp., Wolters Kluwer, Workday Inc, Xerox Corp, Xilinx, XL Group PLC, XPO Logistics, Inc., Zebra Technologies Corporation. 

Morgan Stanley Research policy is to update research reports as and when the Research Analyst and Research Management deem appropriate, based on 

developments with the issuer, the sector, or the market that may have a material impact on the research views or opinions stated therein. In addition, certain 

Research publications are intended to be updated on a regular periodic basis (weekly/monthly/quarterly/annual) and will ordinarily be updated with that frequency, 

unless the Research Analyst and Research Management determine that a different publication schedule is appropriate based on current conditions. 

Morgan Stanley is not acting as a municipal advisor and the opinions or views contained herein are not intended to be, and do not constitute, advice within the 

meaning of Section 975 of the Dodd-Frank Wall Street Reform and Consumer Protection Act. 

Morgan Stanley produces an equity research product called a "Tactical Idea." Views contained in a "Tactical Idea" on a particular stock may be contrary to the 

recommendations or views expressed in research on the same stock. This may be the result of differing time horizons, methodologies, market events, or other 

factors. For all research available on a particular stock, please contact your sales representative or go to Matrix at http://www.morganstanley.com/matrix. 
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Morgan Stanley Research is provided to our clients through our proprietary research portal on Matrix and also distributed electronically by Morgan Stanley to clients. 

Certain, but not all, Morgan Stanley Research products are also made available to clients through third-party vendors or redistributed to clients through alternate 

electronic means as a convenience. For access to all available Morgan Stanley Research, please contact your sales representative or go to Matrix at 

http://www.morganstanley.com/matrix. 

Any access and/or use of Morgan Stanley Research is subject to Morgan Stanley's Terms of Use (http://www.morganstanley.com/terms.html). By accessing and/or 

using Morgan Stanley Research, you are indicating that you have read and agree to be bound by our Terms of Use (http://www.morganstanley.com/terms.html). In 

addition you consent to Morgan Stanley processing your personal data and using cookies in accordance with our Privacy Policy and our Global Cookies Policy 

(http://www.morganstanley.com/privacy_pledge.html), including for the purposes of setting your preferences and to collect readership data so that we can deliver 

better and more personalized service and products to you. To find out more information about how Morgan Stanley processes personal data, how we use cookies 

and how to reject cookies see our Privacy Policy and our Global Cookies Policy (http://www.morganstanley.com/privacy_pledge.html). 

If you do not agree to our Terms of Use and/or if you do not wish to provide your consent to Morgan Stanley processing your personal data or using cookies please 

do not access our research. 

Morgan Stanley Research does not provide individually tailored investment advice. Morgan Stanley Research has been prepared without regard to the circumstances 

and objectives of those who receive it. Morgan Stanley recommends that investors independently evaluate particular investments and strategies, and encourages 

investors to seek the advice of a financial adviser. The appropriateness of an investment or strategy will depend on an investor's circumstances and objectives. The 

securities, instruments, or strategies discussed in Morgan Stanley Research may not be suitable for all investors, and certain investors may not be eligible to 

purchase or participate in some or all of them. Morgan Stanley Research is not an offer to buy or sell or the solicitation of an offer to buy or sell any 

security/instrument or to participate in any particular trading strategy. The value of and income from your investments may vary because of changes in interest rates, 

foreign exchange rates, default rates, prepayment rates, securities/instruments prices, market indexes, operational or financial conditions of companies or other 

factors. There may be time limitations on the exercise of options or other rights in securities/instruments transactions. Past performance is not necessarily a guide to 

future performance. Estimates of future performance are based on assumptions that may not be realized. If provided, and unless otherwise stated, the closing price 

on the cover page is that of the primary exchange for the subject company's securities/instruments. 

The fixed income research analysts, strategists or economists principally responsible for the preparation of Morgan Stanley Research have received compensation 

based upon various factors, including quality, accuracy and value of research, firm profitability or revenues (which include fixed income trading and capital markets 

profitability or revenues), client feedback and competitive factors. Fixed Income Research analysts', strategists' or economists' compensation is not linked to 

investment banking or capital markets transactions performed by Morgan Stanley or the profitability or revenues of particular trading desks. 

The "Important US Regulatory Disclosures on Subject Companies" section in Morgan Stanley Research lists all companies mentioned where Morgan Stanley owns 

1% or more of a class of common equity securities of the companies. For all other companies mentioned in Morgan Stanley Research, Morgan Stanley may have an 

investment of less than 1% in securities/instruments or derivatives of securities/instruments of companies and may trade them in ways different from those discussed 

in Morgan Stanley Research. Employees of Morgan Stanley not involved in the preparation of Morgan Stanley Research may have investments in 

securities/instruments or derivatives of securities/instruments of companies mentioned and may trade them in ways different from those discussed in Morgan Stanley 

Research. Derivatives may be issued by Morgan Stanley or associated persons. 

With the exception of information regarding Morgan Stanley, Morgan Stanley Research is based on public information. Morgan Stanley makes every effort to use 

reliable, comprehensive information, but we make no representation that it is accurate or complete. We have no obligation to tell you when opinions or information in 

Morgan Stanley Research change apart from when we intend to discontinue equity research coverage of a subject company. Facts and views presented in Morgan 

Stanley Research have not been reviewed by, and may not reflect information known to, professionals in other Morgan Stanley business areas, including investment 

banking personnel. 
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Morgan Stanley Research personnel may participate in company events such as site visits and are generally prohibited from accepting payment by the company of 

associated expenses unless pre-approved by authorized members of Research management. 

Morgan Stanley may make investment decisions that are inconsistent with the recommendations or views in this report. 

To our readers based in Taiwan or trading in Taiwan securities/instruments: Information on securities/instruments that trade in Taiwan is distributed by Morgan 

Stanley Taiwan Limited ("MSTL"). Such information is for your reference only. The reader should independently evaluate the investment risks and is solely 
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T11FC0207F); in Australia to "wholesale clients" within the meaning of the Australian Corporations Act by Morgan Stanley Australia Limited A.B.N. 67 003 734 576, 

holder of Australian financial services license No. 233742, which accepts responsibility for its contents; in Australia to "wholesale clients" and "retail clients" within the 
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Morgan Stanley International Holdings Inc. and RMB Investment Advisory (Proprietary) Limited, which is wholly owned by FirstRand Limited. The information in 

Morgan Stanley Research is being disseminated by Morgan Stanley Saudi Arabia, regulated by the Capital Market Authority in the Kingdom of Saudi Arabia , and is 

directed at Sophisticated investors only. 

The information in Morgan Stanley Research is being communicated by Morgan Stanley & Co. International plc (DIFC Branch), regulated by the Dubai Financial 

Services Authority (the DFSA), and is directed at Professional Clients only, as defined by the DFSA. The financial products or financial services to which this research 

relates will only be made available to a customer who we are satisfied meets the regulatory criteria to be a Professional Client. 

The information in Morgan Stanley Research is being communicated by Morgan Stanley & Co. International plc (QFC Branch), regulated by the Qatar Financial 

Centre Regulatory Authority (the QFCRA), and is directed at business customers and market counterparties only and is not intended for Retail Customers as defined 

by the QFCRA. 

As required by the Capital Markets Board of Turkey, investment information, comments and recommendations stated here, are not within the scope of investment 

advisory activity. Investment advisory service is provided exclusively to persons based on their risk and income preferences by the authorized firms. Comments and 

recommendations stated here are general in nature. These opinions may not fit to your financial status, risk and return preferences. For this reason, to make an 

investment decision by relying solely to this information stated here may not bring about outcomes that fit your expectations. 

The trademarks and service marks contained in Morgan Stanley Research are the property of their respective owners. Third-party data providers make no warranties 

or representations relating to the accuracy, completeness, or timeliness of the data they provide and shall not have liability for any damages relating to such data. The 

Global Industry Classification Standard (GICS) was developed by and is the exclusive property of MSCI and S&P. 

Morgan Stanley Research, or any portion thereof may not be reprinted, sold or redistributed without the written consent of Morgan Stanley. 
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