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The Morgan Stanley Space Team
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Why Space?
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A Confluence of Factors is Driving a New Space Race

Private ’ Launch

Investors Costs

National Satellite

Security L/ Technology
%
\ Demand /
for

Bandwidth
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The Reusable Rockets as an ‘Elevator’ to Low Earth Orbit...

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




SpaceX Sits at the Epicenter of the Disruption

Morgan Stanley

SPACE>X

Reusable
Rockets

Access to
Capital

Launch Costs
Launch Costs @ ~S60M
v. “5200M for United Launch Alliance
« and Targeting Launch Costs of $5M to 57M

Capital Raising
Raized $350M
In July 2017,
Bringing the
Valuation to ~521b
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Global Space Economy: ~$350b - $1.1t+, Bull Case of ~$1.75t

Global Space Economy (St)

S2.0t
$1.75
$1.5t
$1.10
S1.0t
$0.35 $0.62
S0.5t ¥
S0.0t

Globa

e BU|| Case Space Economy e Bear Case



Most of the Value is Linked to Internet Bandwidth

Morgan Stanley

IT Hardware

$180b

Telecom
Services

$130b

Communications
Systems

$40b

Insurance

$1b

Aerospace
& Defense

$180b

Internet

$410b

Global
Space
Economy
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A Diversified Approach to Space: The Morgan Stanley “Space 20”

Communications Systems Aerospace &
& Applications Defense
NORTHROP
GRUMMAN
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Global Space Economy
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Base Case for Global Space Economy Growing at ~5.0% CAGR

Global Space Economy (SMM)

1,250,000

1,000,000

750,000

500,000

250,000

B Consumer TV

m Consumer Radio
Consumer Broadband

M Fixed Satellite Services

B Mobile Satellite Services

M Earth Observation Services
Ground Equipment
Satellite Manufacturing

| Satellite Launch

@ Non Satellite Industry

Second Order Impacts
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Today’s Global Space Industry is Dominated by Consumer TV

S44b, 13%

M Ground Equipment

$113b, 33%

®m Consumer TV

$84b, 25% Government

$98b, 29% Other
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2040 Global Space Economy Driven by Consumer Broadband

M Internet
$109b, 10%

$412b, 37%

$85h, 8% B Ground Equipment

$103b, 9% Government

® Consumer TV

B Consumer

S181b, 17% Broadband

$214b, 19% Other
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Estimate ~10 Launches / Week at ~$20M / Satellite by 2040

Satellite Launches v. Cost to Launch

600 S80
450 S60
300 | ~89% CAGR 540
150 S20
0 SO

LN (] ()] () (] (]
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Satellite Launches e S [/ Launch
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The Demand for Bandwidth
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Demand for Data Growing at Exponential Rate v. Cost of Access to

Space Is Falling by Orders of Magnitude

1 Improvements in Technology
1 Processing Power
| Satellite Launch Cost

| Satellite Manufacturing Cost
| Time to Market

Global Population
Autonomous Cars
Internet of Things
Artificial Intelligence
Virtual Reality
Video
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Global Mobile Data Traffic in 2040 Will Be ~200x v. 2016

Global Mobile Data Traffic (PB / Month)

1,500,000
1,200,000
~ )
500,000 25% CAGR
600,000
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Global IP Traffic in 2040 Will Be ~60x v. 2016

Global IP Traffic (PB / Month)

6,000,000
5,000,000
4,000,000 ~20% CAGR
3,000,000
2,000,000
1,000,000

0 —

2010
2015 |
2020e
2025e
2030e
2035e
2040e

M Global IP Traffic m Data for Autonomous Cars
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Internet of Things Are a Key Driver of Future Data Demand

Demand for Data in the World (PB / Month)

256,023,668

7,241 96,054

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



Morgan Stanley

Improvements in Technology Lowering the Cost to Access Space

Cost Curve for Improvements in Satellite Technology

ViaSat 1in 2011
@ S1.5M / PB / Month

ViaSat 2 in 2017

@ 50%
\
\\
RN Reusable Rockets*
RN @ 14% Mass Production*
ViaSat 3in 2020 ®~-coo--- e @ 6%
@ 17% B Sttt <
0 6 9 Technology
Advancement?

Years
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By 2040, the Cost of Wireless Data Will be <1% v. Today

US Demand for Mobile Data v. S for Data

8,000,000 $0.50
$0.40
6,000,000
©
L
> $0.30
$ 4,000,000 g
Y $0.20 =2
S o
Q
o 2 000,000
$0.10
0 1 4$0.00

2010 2015 2020e 2025e 2030e 2035e 2040e

= \ireless Data Usage (PB) S per MB
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New Satellites Faster v. Legacy Wireline and Legacy Satellites

Advertised Network Speeds (Mbps)

i

Cable ViaSat3 OneWeb ViaSat2 ViaSat 1 DSL
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New Satellites Have Lower Latency v. Legacy Satellites

Network Latency (ms)

600

. 15 25 42 50 50
— ]
5G Cable Space X DSL 4G OneWeb ViaSat 1
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New Geographies

Expanding the TAM with Additional Bandwidth

Incremental Revenue Opportunity for Broadband (Sb)

$500

$400

$300

$200

Total Revenue

Rest of World

M India

M China
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Global Broadband Penetration Goes From ~50% to ~75%

% Broadband Penetration

77%  T7%749

54%

2017 2040e

MW United States M Africa Latin America M Europe
M China M India Rest of World H Global



Morgan Stanley

Expanding the TAM with Additional Bandwidth: New Products &
Services

Planes Maritime
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Potential Disruption for Space Freight Transportation

Cost of Shipping and Weight per Shipment vs. Transit Time By Mode
==Shipper cost per ton-mile (LHS)

$6 - -=-Tons per shipment (RHS) - Log Scale — 1,000,000
_ Barge

E Air Express
5 35 - + 100,000
© Truckload =
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= o
. =
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55 5
2 g
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$0 .

Rail Barge

Transit Time (Fastest to Slowest)



Morgan Stanley

The Key Players
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The Key Players

Consumer Consumer Consumer Fixed Satellite Mobile Satellite Low Earth Orbit
Television Radio Broadband Services Services Satellite Networks
\___“-—.J DIRECTV (((Siriusxm))) -“"ﬂ‘l--ﬂ ‘fﬁ eutelsat ))‘ R
\\.—;,"-4 tll" b’l‘ - inmarsat OnEWEb

dish ViaSal .- I
> I(Y S E SA GlobalStart O woerve

Satellite Satellite Earth Megatech
Manufacturing Launching Observation B
L ]
@ﬂaflﬂa AIRBUS SPACEX &) o ne‘l‘_ amazon
arianeGcroupr
United States France United States France
LOCKHEED MARTIN f% ‘ ( , ULI o .
' OHB “==2 (ONGMARCH 3&:Racdiant
United Launch Alliance Farthmagery for impact
United States Germany United States China
JSC Information Proton Satellite Launch
a"""“"“"% Satellite Systems Vehicle GO gle
United States Russia Russia India
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e Bmm = SoftBank

United States France Russia
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Getting to Know OneWeb and SpaceX

oneWeb

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

Investors

Timeline

Cost

Launch

Network

$1b from Softbank

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

10 Satellites in May 2018 + 32 Satellites Before the End of 2018
Low Latency Broadband Access in 2019?

< $500,000 per Satellite

Arianespace: 21 Soyuz Rockets for $1 billion+

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

Blue Origin: 5 Launches

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

SPACCE>X

7,518 Low Earth Orbit Satellites @ V Band

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

« Investors
$1b from Google + Fidelity
. Timeline

2019to 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
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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

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

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

¢ Aquila Unmanned Aircraft

Billionaire
Bill Gates
Jeff Bezos
Mark Zuckerberg
Larry Page
Sergey Brin
La Ka-shing
Sheldon Adelson
Paul Allen
Elon Musk
Eric Schmidt
Ricardo Salinas
Richard Branson
Lynn Schusterman
Yuri Milner
Marc Benoiff

amazon

Blue Origin

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

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

Source of Wealth
Microsoft
Amazon
Facebook
Google
Google
CK Hutchison
Las Vegas Sands
Microsoft
Tesla
Google
Grupo Elektra
Virgin Group
Samson Investment
DST Global
Salesforce

Space Investment
Kymeta
Blue Origin
SETI
Planetary Resources
SpaceX
Windward
Spacell
Stratolaunch
SpaceX
Planetary Resources
OneWeb
Virgin Galactic
Spacell
Planetary Resources
Taranis

Google

*  $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.”

* Upto 10 Mbps

* (@ 65,000 Feet

* 100+ Durations

e “..tens of thousands of dollars...” per Balloon

Net Worth (Sbh)
$87
$85
$73
S50
$48
$34
$33
$23
$21
S13

$9
$5
$5
$5
$5
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SpaceX



Hypothetical DCF Based Valuation Range for SpaceX

Satellite Launch

Terminal Value 10,019
NPV of Terminal Value 1,119
NPV of Cash Flows 2,182

NPV of Satellite Launch $3,301
Add: Cash 1,350
Inpv $4,651 |

DCF Assumptions:

% WACC 10.0%
% Terminal Growth Rate 1.5%

DCF VALUATION

Satellite Launch

Terminal Value 3,283
NPV of Terminal Value 367
NPV of Cash Flows 627

NPV of Satellite Launch $993

Satellite Internet

Terminal Value 215,126
NPV of Terminal Value 24,025
NPV of Cash Flows 32,150
Less: Investment (12,500)

NPV of Satellite Internet $43,675
Add: Cash 1,350
Inpv $46,018 |

DCF Assumptions:

% WACC 10.0%
% Terminal Growth Rate 3.0%

Morgan Stanley

Satellite Launch

Terminal Value 3,283
NPV of Terminal Value 367
NPV of Cash Flows 627

NPV of Satellite Launch $993

Satellite Internet

Terminal Value 455,815
NPV of Terminal Value 50,905
NPV of Cash Flows 79,868
Less: Investment (12,500)

NPV of Satellite Internet $118,273
Add: Cash 1,350
Inpv $120,616

DCF Assumptions:

% WACC 10.0%

% Terminal Growth Rate

3.0%
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Monitoring SpaceX Cash Balance for Potential Capital Raise

Cash Balance (Sb)

S10b to S15b
for Satellite $155
Internet $140
2019 - 2024 s11§126
g§100
S8
Mars? $68S78
S59
S50
S43
524529S35
$15919
5181
(SOXS1)S$2)$2)$2)51)
9 O 0o 0 0o 0o 0O O OO OO0 00V 0O OV OV OV O O O OV O
N 00O OO O =51 AN D < 1N O N OO OO O - AN N <FT 1D O IN 0O O O
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Estimate SpaceX Represents “60% Market Share of Launch by 2040

Satellite Launches / Year

0%
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SpaceX: Launch Log

Date

2010

June 4, 2010

December 8, 2010
2011
2012

May 22, 2012

October 7/ 8, 2012
2013

March 1, 2013

September 29, 2013

December 3, 2013
2014

January 6, 2014

April 18,2014

July 14, 2014

August 5, 2014

September 7, 2014

September 21, 2014
2015

January 10, 2015

February 11, 2015

March 1/ 2, 2015

April 14, 2015

April 27,2015

December 21/ 22, 2015
2016

January 17, 2016

March 4, 2016

April 8, 2016

May 6, 2016

May 27, 2016

June 15, 2016

July 18, 2016

August 14, 2016

Satellite

Dragon
Dragon C1

Dragon C2+
SpaceX CRS 1

SpaceX CRS 2
Cassiope
SES 8

Thaicom 6
SpaceX CRS 3
Orbcomm 0G2
AsiaSat 8
AsiaSat 6
SpaceX CRS

SpaceX CRS 5

DSCOVR

Eutelsat 115 West B & ABS 3A
SpaceX CRS 6
TurkmenAlem52E/MonacoSat

Orbcomm 0G2

Jason 3

SES 9

SpaceX CRS 8

JCSAT 14

Thaicom 8

ABS 2A & Eutelsat 117 West B
SpaceX CRS 9

JCSAT 16

Date
2017

January 14, 2017
February 19, 2017
March 16, 2017
March 30, 2017
May 1, 2017
May 15, 2017
June 3, 2017
June 23, 2017
June 25, 2017
July 5, 2017
August 14, 2017
August 24, 2017
September 7, 2017
October 9, 2017
October 11, 2017
October 30, 2017

Morgan Stanley

Satellite

Iridium Next 1-10
SpaceX CRS 10
EchoStar 23

SES 10

NROL-76

Inmarsat 5 F4
SpaceX CRS 11
BulgariaSat 1
Iridium Next 11-20
Intelsat 35e
SpaceX CRS 12
Formosat 5

OTV-5

Iridium Next 21-30
SES 11 / EchoStar 105
Koreasat 5A

November 15 / 16, 2017

December 4, 2017

December 2017

Late 2017

December 22 / 23, 2017
2018

Mid January 2018

January 30, 2017

February 9, 2018

1Q18

February 2018

February 2018

Early 2018

March 20, 2018

April 2018

April 30, 2018

Zuma

SpaceX CRS 13
Hispasat 30W-6
Falcon Heavy
Iridium Next 31-40

SES 16 / GovSat 1
Paz

SpaceX CRS 14
Iridium Next 41-50
SES 12

Bangabandhu 1
Arabsat 6A

TESS

Crew Dragon Demo 1
STP-2
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National Security
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AFSPC, NRO, and NGA Are the Key US Government Players

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.

National Reconnaissance Office
(NRO):

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

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.



Morgan Stanley

US Government Sponsored VCs and Investments in Space

1QT

IN-Q-TEL

“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,
focusec nn rnmmaerrial enare tarhnnlnov from
reliabl ite
sensor

Orbital Insight

Orbita any
levera; of
satellitc, UAV, dllu UuITI gTudpatlial uaia
sources. The company’s goal is to understand
and characterize socioeconomic trends at
global, regional, and hyperlocal scales.

“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.



Morgan Stanley

The CosmiQ Works Framework for Commercial Space

Constellation Enablers Payload Technologies Content Analysis
Small Satellite Bus Imaging Sensor Analysis
Hardware Optical Anomaly Detection
Bus Form Factor FMV Pattern of Life
Power Hyperspectral Raw Data
Propulsion Microwave Sensor Fusion
Communication Thermal Infrared Predictive Analytics
Software SAR
Non-lmaging Content DE"VETV

Small Payload Launch
Communications / SATCOM

Low-Cost Rocket ; . Broadband
RF (incl. AIS) detection
Ride Sh Fixed Satellite Mobile Satellite

iae ohare Radio Occultation FSS MSS & GPS
Mission Sensor Orbital Communication Autonomous
Management Integration Maneuvers Enhancement Tasking
Ground Processing & Ground- Ground Stations
Capa bilities Visualization Based SSA Dedicated Deployable Mobile Direct
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Major US Domestic Unclassified Programs

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) IlI 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 S60M
Robotic Servicing of Geosynchronous Satellites (RSGS) DARPA MacDonald, Dettwiler and Associates S79M
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

NASA Budget (Based on 2015 Ss, Sb)
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US Government Spending Will Increase ~2x to $90b+, or 50%+ of
Global Government Spending on Space by 2040

Global Government Spending on Space (Sb)
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Deep Space Exploration



SpaceX Design for Travel to the Moon

LUNAR SURFACE
MISSIONS

SHIP LANDS ON MOON WITH
SUFFICIENT PROPELLANT TO
RETURN DIRECTLY TO EARTH

ELLIPTIC ORBIT
PROP TRANSFER

TRANS-LUNAR
INJECTION
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SpaceX Design for Travel to Mars

MARS TRANSPORTATION
ARCHITECTURE

REFILLED SHIP

SHIP FLIES INTO
TRAVELS TO MARS

EARTH ORBIT

BOOSTER ACCELERATES
SHIP/TANKER & RETURNS
SHIP PERFORMS MARS

TO LAUNCH SITE
i = ASCENT & DIRECT
RETURN TO EARTH

A2

TANKERS REFILL
SHIP & RETURN ‘
TO EARTH o
.“. SHIP REFILLED ON
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SpaceX Design for BFR Rocket
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Mars Science City in UAE
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Key Projects for the Moon and Mars

Moon

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

|

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2%30 2030+
India: Chandrayaan 2 (Exploration) @ 1Q18 NASA: (Manned) Russia @ 2029 /2030
China: Chang’e 4 (Exploration) @ End of 2018 Exploration Mission 2 (EM-2) @ 2022 JaRan @ 2030
SpaceX @ Late 2018 China @ 2036
Mars
| | | | | | | | | | | | | | |
2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2030+

SpaceX Cargo Missions  SpaceX to Mars MarsOne @ 2032
NASA @ 2030s
Russia @ 2030
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Geo Stationary Orbital Slots
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Spectrum Bands
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Low Earth Orbit v. Medium Earth Orbit v. Geo Stationary Orbit
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Types of Satellites

Anatomy of a Satellite

High Gain
Antenna

‘ Avionics / Star Trackers I

GPM Microwave
Imager (GMI)

Propulsion Module /
Reaction Wheels

| Solar Array
»

Solar Array

B
N

Dual-Frequency Precipitation
Radar (DPR) Ka-Band (35.5 GHz)

Dual-Frequency Precipitation
Radar (DPR) Ku-Band (13.6 GHz)

T

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

Satellite Launch Events (By Country)
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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, lliad, 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, Mobilelron, 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 lItalia, 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,
lllinois 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 ltalia, 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, lllinois 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 ltalia, 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 E qual-weight and Not-Rated to hold
and Underweight to sell recommendations, respectively.
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COVERAGE UNIVERSE INVESTMENT BANKING CLIENTS (IBC) OTHER MATERIAL
INVESTMENT SERVICES
CLIENTS (MISC)

STOCK RATING COUNT % OF COUNT % OF % OF COUNT % OF

CATEGORY TOTAL TOTAL IBC RATING TOTAL

CATEGORY OTHER

MSC

Overweight/Buy 1154 36% 293 39% 25% 562 38%

Equal-weight/Hold 1413 44% 359 48% 25% 682 46%

MNot-Rated/Hold 56 2% 6 1% 11% 9 1%

Underweight/Sell 606 19% 92 12% 15% 237 16%
TOTAL 3,229 750 1490

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 (1): 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'| 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, lllinois 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 lItalia, 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 ap propriate, 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.



Morgan Stanley

Disclosures (cont.)

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
responsible for their investment decisions. Morgan Stanley Research may not be distributed to the public media or quoted or used by the public media without the
express written consent of Morgan Stanley. Any non-customer reader within the scope of Article 7-1 of the Taiwan Stock Exchange Recommendation Regulations
accessing and/or receiving Morgan Stanley Research is not permitted to provide Morgan Stanley Research to any third party (including but not limited to related
parties, affiliated companies and any other third parties) or engage in any activities regarding Morgan Stanley Research which may create or give the appearance of
creating a conflict of interest. Information on securities/instruments that do not trade in Taiwan is for informational purposes only and is not to be construed as a
recommendation or a solicitation to trade in such securities/instruments. MSTL may not execute transactions for clients in these securities/instruments.

Morgan Stanley is not incorporated under PRC law and the research in relation to this report is conducted outside the PRC. Morgan Stanley Research does not
constitute an offer to sell or the solicitation of an offer to buy any securities in the PRC. PRC investors shall have the relevant qualifications to invest in such securities
and shall be responsible for obtaining all relevant approvals, licenses, verifications and/or registrations from the relevant governmental authorities themselves. Neither
this report nor any part of it is intended as, or shall constitute, provision of any consultancy or advisory service of securities investment as defined under PRC law.
Such information is provided for your reference only.

Morgan Stanley Research is disseminated in Brazil by Morgan Stanley C.T.V.M. S.A.; in Mexico by Morgan Stanley México, Casa de Bolsa, S.A. de C.V which is
regulated by Comision Nacional Bancaria y de Valores. Paseo de los Tamarindos 90, Torre 1, Col. Bosques de las Lomas Floor 29, 05120 Mexico City; in Japan by
Morgan Stanley MUFG Securities Co., Ltd. and, for Commodities related research reports only, Morgan Stanley Capital Group Japan Co., Ltd; in Hong Kong by
Morgan Stanley Asia Limited (which accepts responsibility for its contents) and by Morgan Stanley Asia International Limited, Hong Kong Branch; in Singapore by
Morgan Stanley Asia (Singapore) Pte. (Registration number 1992062982) and/or Morgan Stanley Asia (Singapore) Securities Pte Ltd (Registration number
200008434H), regulated by the Monetary Authority of Singapore (which accepts legal responsibility for its contents and should be contacted with respect to any
matters arising from, or in connection with, Morgan Stanley Research) and by Morgan Stanley Asia International Limited, Singapore Branch (Registration number
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
meaning of the Australian Corporations Act by Morgan Stanley Wealth Management Australia Pty Ltd (A.B.N. 19 009 145 555, holder of Australian financial services
license No. 240813, which accepts responsibility for its contents; in Korea by Morgan Stanley & Co International plc, Seoul Branch; in India by Morgan Stanley India
Company Private Limited; in Indonesia by PT. Morgan Stanley Sekuritas Indonesia; in Canada by Morgan Stanley Canada Limited, which has approved of and takes
responsibility for its contents in Canada; in Germany by Morgan Stanley Bank AG, Frankfurt am Main and Morgan Stanley Private Wealth Management Limited,
Niederlassung Deutschland, regulated by Bundesanstalt fuer Finanzdienstleistungsaufsicht (BaFin); in Spain by Morgan Stanley, S.V., S.A., a Morgan Stanley group
company, which is supervised by the Spanish Securities Markets Commission (CNMV) and states that Morgan Stanley Research has been written and distributed in
accordance with the rules of conduct applicable to financial research as established under Spanish regulations; in the US by Morgan Stanley & Co. LLC, which
accepts responsibility for its contents. Morgan Stanley & Co. International plc, authorized by the Prudential Regulatory Authority and regulated by the Financial
Conduct Authority and the Prudential Regulatory Authority, disseminates in the UK research that it has prepared, and approves solely for the purposes of section 21
of the Financial Services and Markets Act 2000, research which has been prepared by any of its affiliates. RMB Morgan Stanley Proprietary Limited is a member of
the JSE Limited and regulated by the Financial Services Board in South Africa. RMB Morgan Stanley Proprietary Limited is a joint venture owned equally by
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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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Disclosures (cont.)

INDUSTRY COVERAGE: Autos & Shared Mobility

COMPANY [TICKER) RATING (AS OF) PRICE" (10/31/2017)
Adam Jonas, CFA
Adient PLC (ADNT.N) O (02/21/2017) 58436
American Ade & Manufacturing Holdings Inc (AxL.N) U {0908/2011) $17.79
Asbury Automotive Group Inc (ABGN) U (091 2/2012) $61.40
AutoMation Inc. (ANN) O(0TM32015) $47.40
Fuis Budget Group Inc (CAR.O) U (03M192013) 125
BorgWamer Inc. (BWAN) U (10M192015) 5272
Carmax Inc (KM<N) U (02/01/2017) &75.10
Delphi Automotive PLC (DLFH.N) U (11/29/2016) $09.38
Ferrari NV (RACE.N) U (0NO07/2017) §11968
Fiat Chrysler Automobiles NV (FCHAM) O (02/24/2016) €14.84
Fiat Chrysler Automobiles NV (FCALN) O (02/24/2016) $17.35
Ford Motor Company (F.N) U (0908/2014) 1227
General Motors Company (GhMN) E (10/25/2017) 54298
Goodyear Tire & Rubber Company (GT.0) O (06/01/2017) $30.59
Group 1 Automotive, Inc (GPLLM) U (10v08/2013) 7857
Harley-Davidson Inc (HOGN) O (05/06/2013) 54734
Hertz Global Heldings Inc (HTZM) U (09M14/2017) 524 87
Lear Corporation (LEAN) U (08082017) 817559
Lithia Motars Inc. (LADN) O(1M15/2014) §11318
Megna Intemational Inc. (MEAN) E (08/28/2017) 554.55
Mobileye NV (MBEYF.PK) E (02/101/2017) $6268
Penske Automotive Group, Inc (PAGN) O (0906/2011) H46.62
Sonic Automotive Inc (SAHN) O (0929/2014) $19.85
Tenneco Inc. M) U (0%23/2010) £58.11
Tesla Motors Inc. (TSLAC) E (051 5/2017) £331563
\isteon Corporation (VC.N) O (051 22017) S126.04

Stock Ratings are subject to change. Please see latest research for each company.
* Hislorical prices are nat split adjusted.
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Disclosures (cont.)

INDUSTRY COVERAGE: Telecom Services

COMPANY (TICKER) RATING (AS OF) PRICE" (10/31/2017)

Simon Flannery

Amerncan Tower Corp. (AT.N) O (0808/2015) 814367
ATAT, Inc. (TN) ++ $33.65
BCE Inc. (BCE.TO) E (1217/2015) CE59.57
Centundink, Inc. (CTLN) O (03292017) $18.99
Cincinnati Bell Inc. {CBB.M) ++ $19.10
Crown Castle Corp. (CCLN) O (111 1/2009) $107.08
CyrusOne Inc (CONE.O) O (0528/2013) $61.39
Equinix Inc. (EQX.C) E (051 3/2009) S463.50
Frontier Communications Conp (FTR.O) E (07TM8/2018) $1211
Gogo Inc (G0G0.0) U {11152013) $9.04
Intelsat 5.4 (LN) U (05M2/2015) $4.35
Level 3 Communications, Inc. (LVLT.N) E (03292017) $53.63
QTS Realty Trust Inc (QTS.N) E (11/04/2014) 857 85
Rogers Communications, Inc. (RCIB.TO) E (1217/2015) CHEE.94
SBA Communications (SBAC.O) O (0328/2011) 15718
Sprint Com (S.N) U (10M19/2009) $6.54
Telephone & Data Systemns (TDS.N) E (0530/2014) $29.15
TELUS Corp. (T.TO) E (03/25/2014) CH6.72
T-Mobile LS, Inc. {TMUS.C) O 102052014) $50.77
Uniti Group Inc (UNIT.C) O (10V06/2015) $17.50
IS Cellular Corporation (UShMM) E (1214/2018) 536.59
Werizon Communications (VEN) O (022772014) $4T7 BT
Windstream Corp. (VAN.O) E (07/101/2015) $1.88
Zayo Group Holdings, Inc. (ZAYON) E (1214/2016) $36.06

Stock Ratings are subject to change. Please see lalest research for each compary.
* Historical prices are nat spiit adjusted,



Disclosures (cont.)

Morgan Stanley

INDUSTRY COVERAGE: Cable/Satellite

COMPANY TICKER) RATING (AS OF) PRICE" (10/31/2017)
Benjamin Swinbume, CFA
Altice USAInc (ATUS N) E(0TMT2017) 52368
Charter Communications Inc. (CHTR.O) O (06M4/2016) 833407
Comcast Corporation (CMCSAO) O (0430/2015) $36.03
DISH Metwork (DISH.O) O(01/232017) $48.54
Liberty Braves Group (BATRK.O) U (04M192018) $2361
Liberty Broadband Cormporation (LBRDK.O) E(12M12/2014) 8729
Liberty Formula One (FWONIK.O) E (D1/26/2017) $38.14
Liberty Global plc (LETYAO) E (01/232017) $30.85
Liberty Sirus XM Group (LSXME.O) E (01/232017) $4165
Sirius XM Radio Inc. (SIR1LO) U (041 92017) 544
Stock Ralings are subject to change. Please see |atest research for each company.
* Historical prices are not split adjusted.
INDUSTRY COVERAGE: Aerospace & Defense
COMPANY (TICKER) RATING(AS OF) PRICE" (10/31/2017)
Rajeev Lalwani, CFA
AerCap Holdings NV (AERN) U (04/06/2017) 5264
Air Lease Com (ALN) E (04/06/2017) $4345
Arconic Inc (ARNC.N) E (06/132017) §25.12
Boeing Co. (BAN) E (03/132017) 8257908
General Dynamics Corp. (GD.N) U {080T/2017) 820298
Lockheed Martin Corp. (LMT.M) O (08/07/2017) 830816
Morthrop Grumman Com. (NOC.N) E (08/07/2017) 829553
Raytheon Co (RTN.N) O (0807/201T) 18020
Rockwell Collins Inc (COLN) ++ £13560
Spint AeroSystems Holdings Inc (SPRN) O (08/22/2018) $80.10
Tesdron Inc. (TAT.M) U (08/22£2016) 5274
TransDigm Group Inc. (TDG.M) E (06222016) 827750

Stock Ratings are subject to change. Please see latest resesarch for each company.

* Historical prices are not split adjusted.



Morgan Stanley

Disclosures (cont.)

INDUSTRY COVERAGE: Communications Systems and Applications

COMPANY [TICKER) RATING(AS OF) PRICE" (10/31/201T)

James E Faucette
A10 Networks, Inc. (ATEMN.N) E (08/28/2014) $7.31
Ansta Metworks (AMETN) O (0N20/201T) 519989
BIadt.Berg Ltd (BB.N) E (07/28/2015) 1094
Brocade Communications Systems (BRCD.O) E (07N 22016) $11.65
Cisco Systems Inc (CSCO.0) O(05M52017) $34.15
Corning Inc (GLW.N) E(12M11/2014) $31.31
F& Networks Inc (FFIWV.O) E (06M7/2014) s12127
Juniper Networks Inc (JMPR.N) U (11/01/2016) $24.83
Mobilelron (MOBL.O) E (04/23/2015) 3385
Qualcomm Inc. (QCOMO) E (11/10/2018) $51.01
Tamble Inc. (TRMB.C) E (0821/2015) $0.88
Zebra Technologies Corporation (ZBRAC) E (05/31/2017) §11599

Meta A Marshall
Acacia Communications Inc (ACIAD) E (0511/2017) $42.31
Aris Intemational plc (ARRS.0) O(0%20/2016) $28.50
Calix Inc. (CALXN) E (0520/22015) $5.50
Ciena Corporation (CIEM.N) E (0802/2016) §21.27
CommScope Holding Company Inc (COMMO) O (081 TI201T) 53214
Infinera Camp (INFIN.O) E (02/22/2016) 5837
Lumentum Holdings Inc (LITE.O) U (08/11/2016) $63.15
iau Solutions Inc (WVIAM.O) E (0520/2015) %928

Stock Ratings are subject to change. Please see latest research for each company.
* Historical prices are not split adjusted,



Morgan Stanley

Disclosures (cont.)

INDUSTRY COVERAGE: Internet

COMPANY (TICKER) RATING(AS OF) PRICE" (10/31/2017)

Brian Nowalk, CFA

Adtiision Blizzrd Inc (ATV.O) O (082372016) 6549
Alphabet Inc. ?GDDGLD} O (08M11/2015) $1,033.04
Amaznn.com Inc (AVEN.O) O (04/24/2015) $1,105.28
Blue Apron Holdings Inc (APRM.M) E (07/24/2017) §4.77
Care.com Inc (CRCMN) E (068/29/2018) $15.37
Criten SA(CRTOUWD) E (01/26/2016) 54177
Despegar.com Com (DESP.N) E(10M&2017) $30.80
eBay Inc (EBAY.O) U (04192018) 33764
Electronic Arts Inc (EAQ) O (0823/2016) £11960
Etsy Inc (ETSY.C) E (05/11/2015) $16.70
Expedia Inc. (EXPE.C) E ([01102017) £124 66
Facebook Inc (FB.O) O (04/27/2016) 18006
Groupan, Inc. (GRPN.O) U (04£2372017) §4.77
GrubHub Inc. (GRUB.N) O (0806/2017) $61.02
Priceline Group Inc (PCLN.C) O (06/30/2016) 5191196
Rubicon Project Inc (RUBLN) U (081 2/2016) $3.56
Snap Inc. (SNAPN) E (07TM1/2017) 31534
TRNVAGD NV Q) E (09/28/2017) §7.31
TrueCar Inc (TRUE.CQ) E(10d1/2017) $16.18
Twitier Inc (TWTRLN) U (10621/2015) §2062
Yelp Inc (YELP.N) E (07/29/2015) 3672
Zillow Group Inc (Z.0) E (01132017) 54128
Zynga Inc (ZNGAO) O (0608/2017) $3.90

Stock Ratings are subject to change. Please see |atest research for each company.
* Historical prices are not split adjusted.



Morgan Stanley

Disclosures (cont.)

INDUSTRY COVERAGE: Freight Transportation

COMPANY [TICKER) RATING(AS OF) PRICE" (10/31/201T)
Ravi Shanker
ArcBest Corp (ARCB.O) E (10d06/2011) $32.60
C.H. Robinson Wordwide Inc. (CHRW.O) U (06/08/2013) 7853
Canadian National Railway Co. (CNR.TO) O(02/23/2016) C5103.81
Canadian Pacific Railway Ltd. (CP.TO) O (06/03/2016) CE22368
CSxX Comoration {CSX.0) U (10d02£2017) $50.43
Echo Global Logistics Inc (ECHO.O) E (08/07/2017) $24.05
Expeditors International of Washington | (EXPD.O) E (0225/2015) 85838
FedEx Corporation (FDXN) E (06/20/22013) 222581
Geneses & VWoming Inc. (GWRLN) E (0223/20186) §71.78
Heartland Express Inc. (HTLD.O) U {0S062011) $21.33
Hub Grougp Inc (HUBG.O) E (07M6/2012) $43.30
J.B. Hunt Transport Senvces Inc. (JBHT.O) E (05/06/2011) S5106.39
Kansas City Southem (KSUN) E (02/23/2016) s104.22
Knight-Swift Transportation Holdings Inc (KMNXN) B4145
Landstar System Inc (LSTR.O) U (022320186) $08.75
Morfolk Southern Corp. (NSC.N) U (06/03/2016) §13142
Old Dominion Freight Line Inc (ODAL.C) O (10082011) 812113
Saia, Inc. (SAAO) U (02/23/2016) 56480
Schneider Mational Inc. (SNDR.N) O(0501£2017) $26.19
Unian Pacific Carp. (UNP.N) E (10d0272017) §11579
United Parcel Senice (UFS.N) U (02f23/2016) 511753
Wemer Erterprises (WERN.O) 0(02/23/2016) $35.65
MPOLogistics, Inc. (3POMN) O(1116/2015) $69.35

Stock Ralings are subject to change. Please see |atest research for each company.
* Historical prices are not split adjusted.
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Disclosures (cont.)

INDUSTRY COVERAGE: Insurance - Property & Casualty

COMPANY [TICKER) RATING (AS OF) PRICE (10/31/2017)
Kai Pan
Allstate Corporation (ALLMN) E (07/06/2010) $93.86
American Infl Grp (AIGN) O (05M62017) 56461
HAon PLC (ADN.N) E (05/31/2012) 14343
Arch Capital Group Lid. (ACGE_0) E (07T/06/2010) 9964
Arthur J. Gallagher (AJG.M) E (05/31/2012) $63.33
#ois Capital Holdings (AXS.N) E (08/14/2015) 554.39
Berkshire Hathaway Inc M) E (0320/2017) $186.94
Brown & Brown Inc. | 1)) U (01/27/20186) 34964
Chubb LTD (CB.N) O(11122015) 315062
BEwerest Re Group, Ltd. (REN) E (05M16/2013) 823745
Hartford Fin. Senices Gm. (HIG.N) E (07/28/2017) $55.05
Intact Financial Comp (IFC.TO) O(05/23/2018) C510545
Marsh & Md_ennan Cos (MVC.M) E (020872015) 38093
Mational General Holdings Corp (MGHC.O) E (1118/2018) §20.18
Progressive Comp M) E (01/05/2017) F48.65
RenaissanceRe (RMNRN) E (03/08/2015) $138.36
The Travelers Companies, Inc. (TRV.M) U (01/05/2017) $13245
Third Point Reinsurance Ltd (TFREN) E (01/06/2014) $16.70
W.R. Berkley Corp. (WRE.N) E (01/21/2018) 368.58
Willis Towers Watson PLC (WLTW.O) O (021 272015) 3161.08
ML Group PLC (XLN) O (051 2/2015) 54047

Stock Ratings are subject to change. Please see latest ressarch for each company.

* Historical prices are not split adjusted.
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Morgan Stanley

INDUSTRY COVERAGE: Multidndustry

COMPANY (TICKER) RATING (AS OF) PRICE (10/31/2017)
Jiayan Zhou, CFA
Faztenal Co. (FAST.O) E (0707/2016) $46.97
HD Supply Holdings Inc (HDS.0) E (06/07/2017) $35.39
WW. Grainger Inc. (GWWN) U (0111/2016) 219770
Watsco Inc. (WSON) U (12M18:2018) 2166.57
WESCO Intemational Inc. (WCCM) O(08022017) 36315
Migel Coe, CFA
3MCo. (MMM U (12/02/2013) 223019
Ametek Inc. (AVEN) E(10M03/2012) 36749
Dover (DOVM) O (04/03/:2017) F0549
Eaton Comp PLC (ETM.N) O(0909/2013) 8002
Emerson Blectric (EMRLN) E (01/08/2013) 364 46
Fortive Corp (FTVN) E (0502/2017) ST226
General Electric Co. (GEN) U (10¢2322017) 2016
Honeywell International (HOM.N) O(01/04/2012) 214416
Hubbell Inc. (HUBB.N) O(12M1820186) $12582
lllinois Tool Warks (ITW.IN) E (0113/2016) 2156.52
Ingersoll Rand (IR.N) E(102F2017) 88,60
nson Controls Intemational (JCLM) O(07TI01/2013) $41.39
Lennox International (LILN) U (12M152016) $191.13
Pentair plc (PNRN) E(10/15/2015) 7046
Regal Beloit Comp (RBC.M) E (0511/2016) 38115
Rockwell Automation (ROKM) E (01/092017) 220082
SFX Flow (FLOWIN) E(11/25/2015) 34123
Stanley Black & Decker (SWH.N) O(1022017) 216155
United Technologies Corp (UTXN) ++ 311976

Stock Ralings are subject to change. Please ses |atest research for each company.

* Historical prices are not split adjusted.
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Disclosures (cont.)

INDUSTRY COVERAGE: Software INDUSTRY COVERAGE: Software
COMPANY [TICKER) RATING (AS OF) PRICE" (10/31/2017) COMPANY (TICKER) RATING (AS OF) PRICE" (10/31/2017)
Brian Essex, CFA Meta A Marshall
AppFolio Inc (APPF.O) E (05M13/2016) $45.00 88 Inc (EGHT.O) E (04/11/2017) $13.35
CDK Hobal Inc (CDK.O) E (02/03/2017) $63.56 H}Eg' Inc (FIVN.O) E (04/11/2017) $2623
Descartes Systemns Group Inc (DSGX.C) E (11/25/2014) $29.05 RingCentral Inc (RNGN) E(07192017) $4215
Ellie Mae Inc (ELLIN) E(01M262017) $89.95
Endurance International Group Holdings, Inc. (EIGLO) U0221207) $8.20
lGoDaddy Inlc f((;ﬁg)rfm g [%1 %15% 2433.;3 Sanjit K Singh
nstructure Inc ) (091 17 . .
MMNDBODYINC (MB.O) E (09/28/2015) $32.25 ﬁlﬂﬂ'ﬁ'? Corp (APPN.OQ) E (06/19/2017) $23.10
A assian Corporation PLC (TEAMO) O(07/25/2017) $48.37
Q2 Holdings Inc (QTWOIN) E (07/22/2016) $42.55 Clouders e (CLDR N E (05235017 $15.13
Sabre Corp (SABRO) E (04/0672017) $19.58 New Reli ch{NEwRE\n E[o:rngmw% 85133
Shopify Inc: (SHOP.N) E {08/262016) 30049 Nuancs Communications Inc. (NUAN.0) E (050112013) $14.74
SS&C Technologies Holdings, Inc. (SSNC.0) O (09/27/2018) $40.20 Tableau Software (DATAM) . E (0210872016 331100
Travelport Worldwide Limited (TVPT.N) E (01/23:2017) $15.69 :
Keith Weiss, CFA SHB::B i ,Fﬁ;v E (091022015 $4.83
Adobe Syslems (ADBE O) E {00H 02010) $175.16 Gnupamflnc-%wp 0) E E1m1m1s; $3475
Akamai Technologies, Inc. (AKAMO) U (04/27/2017) $52.25 : y
HubSpot, Inc. (HUBS.N) O(010/2015) $66.55
Autodesk (ADSK.O) O (0501/2017) $124.96 Veeva Systems Inc (VEEVN) E (06052017} $60.94
Check Point Software Technologies Lid. (CHKP.O) E (04M18/2017) ST Warkiva Inc (WICN) E (01/23/2017) §22.35
Citrix Systems Inc (CTX5.0) U{01M192016) $8261 Yeat Inc (YEXTN) E (051082017} $11.48
Infuit (INTU.O) U (09113/2016) $151.02 Zendesk, Inc (ZEM.N) O(09/10/2015) $31.00
Mcrosoft (MSFT.O) 0(01132016) $83.18
Oracle Corporation (ORCL.N) E(1111/2015) $50.90 i .
Palo Alto Networks Inc (PANWN) O (10M0R2017) $14720 Stock Ratings are subject to change. Please se= latest research for each company.
Red Hat, Inc. (RHT.N) E (07/07/2016) $12083 * Historical prices are not split adjusted.
Salesforce.com (CRMN) 0(05/23/2011) $102.34
SeniceNow Inc (NOW.N) O(09M18/2013) 3126.37
ntec (SYMC.0) E (10M1062017) $32.50
re Inc (VIVWV.N) 0(07/25/2016) 311969
Workday Inc (WDAY.O) E (11/06/2012) 311099
Melissa Franchi
Barracuda Networks Inc (CUDAN) E (01/08/2016) $23.31
Box Inc (BOX.N) E (02M17/2015) §2105
Cyberdrk Software Ltd (CYBR.O) E (03/3062017) $42.37
FireEye Inc (FEYE.O) O (0907/2017) $16.92
Fortinet Inc. (FTNT.Q) 0(11152018) $39.41
Impena Inc. {INP\VO) U (04/21/2016) $42.70
Proofpoint Inc (PFPT.C) O (0910:2015) $92.41
Qualys Inc (QLYS.0) E (10M10/2017) $52.90
Rapid? Inc (RPD.O) E (08/11/2015) $18.08
Secureworks Corp (SCWXO) O(05M17/2016) $10.02
Splunk Inc (SPLK.O) E (10002/2017) $67.30

\aronis Systems, Inc. (VRNS.0) E (06/21/2017) 54360




Morgan Stanley

Disclosures (cont.)

INDUSTRY COVERAGE: Semiconductors

COMPANY (TICKER) RATING(AS OF) PRICE" (10/31/201T)

Craig Hettenbach
Amphenol Conp. (APHN) E (0910i2014) S87.00
Analog Devices Inc. (ADLO) O(0T2TI2016) 58130
Broadoom Ltd (AWG00) O(07022013) S263.0
Cypress Semiconductor Corp (CY.0) U (03/30/2017) $1586
Impinj Inc (F1.OQ) E (06M192017) $34.14
Medm Integrated Products Inc. (MWMO) U (07/30/2014) 5254
Mcrochip Technology Inc. (MCHP.O) O(0118:2018) $94.80
MNP Semiconductor My (NXFLO) E (10/28/2016) S117.05
ON Semiconductor Conp. (ON.O) E (0922/2016) §21.32
Qonvo Inc (QRVD.0) E (06/27/2016) 7581
Sensata Technologies Holding N\ (STN) E(09M10i2014) 3480
Skyworks Solutions Im{S’.‘\IKg.GJ U (06/27/2016) §113.86
Te Connectivity Ltd (TELN) O (08M10/2014) 8047

Joseph Moore
Advanced Mcro Devices (AVD.O) U (1V30/2017) 51099
Ambarella Inc (AVBAD) O(03/28/2016) 5644
Cavium Inc (CAWMLO) O(0926/2013) 6809
Inphi Corporation (IFHIN) O (08M7/2015) $40.98
Inted Corporation {INTC.O) E(01/27/2017) 54549
Marvell Technology Group Ltd (MRAVL.O) E (0914/2015) $1847
Micron Technalogy Inc. (MU.OY) O(12M7/2015) $44.31
MDA Cormp. (NVDAC) E (10/30¢2015) S206.81
Cuantenna Communications Inc (QTMAD) Q(11/222018) $1549
Tesas Instruments (TAM.O) E (0530/2012) $06.69
Hiliroe (XLMNXO) O(12M14/2018) §7369

Stock Ratings are subject to change. Please see latest ressarch for each company.

* Historical prices are not split adjusted.



Morgan Stanley

Disclosures (cont.)

INDUSTRY COVERAGE: IT Hardware

COMPANY (TICKER) RATING(AS OF) PRICE" (10/31/2017)

Katy L. Huberty, CFA
Apple, Inc. (AMPL.O) O (05/26/2009) S169.04
CDW Corporation (CDW.O) E (08/06/2013) §70.00
Electronics for Imaging Inc (EF1.O) U (08032017) 53086
Hewlett Packard Enterprise (HPEN) E (11/11/2015) $1392
HPF Inc. (HPQM) O(03M182013) $21.55
IEM (IBMMN) O (021 8/2018) £154.06
MCR Comp. (NCR.N) E (0825/2011) $32.09
Metfpp Inc (NTAP.O) U (03/24/2014) 4442
Mutznix Inc (MTHX.O) E (051 052017) $28.50
Pure Storage Inc (PSTGN) E (05M1872017) $16.43
Seagate Technology (STXO) E (07M1/2016) §36.97
Teradata (TDC M) U (1203/2013) $3345
Tintr Inc (TNTR.O) E (08/232017) £3.87
Western Digital (WDC.O) O(04/28/2017) 56927
Herow Corp (HRXM) O (MMM 2201T) £30.31

Yuuji Anderson
Fitbit Inc (FIT.M) E (07/30/22017) $6.14
Garmin Ltd {GRMN.O) E (01/0712015) E56.61
GoPro Inc (GPRO.O) E (07/30/2017) $1043

Stock Ralings are subject to change. Please see |atest research for each company.
* Historical prices are not split adjusted.



Morgan Stanley

Disclosures (cont.)

INDUSTRY COVERAGE: Media & Intemet

COMPANY (TICKER) RATING(AS OF) PRICE" (10/31/201T)
Patrick Wellington
foel Springer SE (SPRGn.DE) E (01/08/2014) €57.00
DMGET (DMGOa L) E(10/01/2014) 694p
Eutelsat Communications (ETL.PA) O (02/20/2017) €21.51
Havas (HAVAPA) E (03/31/2015) €923
Informa (INF.L) E(1110:2016) 697p
ITV(ITVIL) O(06/2372017) 165p
JCDecaux (JCDXPA) U (01/06/2016) €3285
Lagardere (LAGAPA) E (01/08/2013) €2828
ME (MTF P& E (10/03/2011) €19.85
Mediaset (MSM) E (05/08/2013) €315
Mediaset Espana Comunicacion SA(TLS.MC) E (08/032017) £933
Modern Times Group (MTGR.ST) E(1OMT72017) Skr31940
Fearson (FSOK.L) E(10/26/2016) T04p
ProSiebenSat.1 Media SE (FEMGN.DE) O(MMM02017) €2905
Publicis Groupe (PUBP PA) E(11/23/2015) £€5506
RELX (RELMNAS) O(07TM4:2015) €19.39
RELX(RELL) O(07TM42015) 1,733p
RTL Group SA(RRTLIDE) E (03/09/2015) €63.69
SES (SESFd.P U (10M1/22017) €1306
Skyplc (SKYBL) ++ 943p
Stroeer SE (SAMGDE) O (05f21/2015) €54.00
TF1 (TFFPPA) U (01M0:2017) €121
UBMplc (UBML) E(07M1/2016) T04p
Vivendi (Vv PA) O(10/06/2015) €21.33
Wolters Kluwer (VWLSNC.AS) O(0/072016) €4208
WPP Group Ple (WPPL) E (0926/2017) 1,334p

Stock Ratings are subject to change. Please see latest ressarch for each company.
* Historical prices are not split adjusted,



Morgan Stanley

Disclosures (cont.)

INDUSTRY COVERAGE: Telecommunications Services INDUSTRY COVERAGE: Telecommunications
COMPANY (TICKER) RATING (AS OF) PRICE' (10/31/2017) COMPANY (TICKER) RATING (AS OF) PRICE' (10/31/2017)
Emmet B Kelly Tetsuro Tsusaka, CFA
Altice NV (ATCAAS) E (10/26/2015) E16.20 KDDI (2433.T) £ (07/2412014) ¥3,024
Bouygues (BOUYPA) MA (03/062014) €4122 NTT (9432.T) O (11172012) ¥5473
Celinex Telecom SA(CLNXMC) 0 (06/16/2015) 2132 NTT DOCOMO (8437.T) E (07/23/2015) ¥2 741
Deutsche Telekom (DTEGN.DE) £ (11/3002015) €1564 Softbank Group (9984.T) £ (111052014} ¥9.947
liad (ILD.PA) MA(07/31/2014) €214.35
Orange (ORAN.PA) O(01/27/2018) €14.09 i i
Telefonica Deutschiand Holding AG (C2Dn.DE) U (1211712015} €4.36 Stock Ralings are subject o change. Ploase see tatest research for cach company.
\odafone Group (VOD.L) 0(03/20/2017) 216p Historical prices are not split adjusted.
Luis Prota
KPN (KPNAS) O (1014/2014) €206
OTE (Hellenic Telecoms.) (OTErAT) 0 (0512/2016) €10.20
Proximus (PROXBR) U (01/2712017) €2851
Sunrise Communications Group AG (SRCG.S) QO (08/082017) SFr&3.00
Swisscom (SCMN.S) U (09/16/2015) SFr504.00
Telecom Italia (TLIT.M) O (07/082015) €075
Telecom Italia (TLITn.M) O (07/082015) €061
Telefonica (TEFMC) £ (05/06/2015) €9.01
Ricard Boada
Euskaltel SA(EKTLMC) O (021712017} €588
Infrastrutiure Wireless Haliane Spa (INWT.M) E (10/24£2018) €587
MasMouil Ibercom SA(MASMMC) O (07M192017) €092
Nos SGPS SA(NOSLS) O(121712015) €514
Rai Way SpA (RWAYM) £ (05/18/2017) €521
Telenet Group Holding (TNET.BR) U (12/152016) £50.38
Terence Tsui
BT Group ple (BTL) E (05/31/2017) 260p
Com Hem Holding AB (COMH.ST) 0 (03/2002015) SKr125.70
DNACY.) (Dmoﬁa £ (09M12/2017) €14.80
Elisa Oy (ELISAHE) £ (09/14/2016) £3459
Inmarsat (ISAL) £ (05/23/2016) 621p
TalkTalk Telecom Group PLC (TALKL) £ (10/28/2015) 214p
TDC AS (TDC.CO) £ (12/15/2016) DKr 3777
Tele2 (TEL2b.ST) U (06/15(2016) SKr106.50
Telenor (TEL.OL) 0 (03/04/2013) NKr 173.50
Telia Company AB (TELIAST) £ (06/15/2016) SKr38.75

Stock Ratings are subject to change. Please see latest research for each company.
* Historical prices are not split adjusted.
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