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What You are Reading –
The Mobile Internet Report Setup

Morgan Stanley’s global technology and telecom analysts set out to do a deep dive into the rapidly 
emerging and changing mobile Internet market. We wanted to create a data-rich, theme-based 
framework for thinking about how the market may develop. We intend to expand and edit the 
framework as the market evolves. A lot has changed since we published ‘The Internet Report’ in 
1995 on the web (www.ms.com/techresearch). We decided to create most of this report as a 
PowerPoint presentation and publish it on the web, expecting that bits and pieces of it will be cut / 
pasted / redistributed and debated / dismissed / lauded. Our goal is to get our thoughts / data into 
the growing conversation about what may be the biggest technology trend ever, one that may help 
make us all more informed in ways that are unique to the web circa 2009, and beyond.

We present our thoughts in three ways:

1) ‘The Mobile Internet Report Setup’ – a 92-slide presentation which excerpts highlights of the key 
themes from the report.

2) ‘The Mobile Internet Report Key Themes’ – a 659-slide presentation which drills down on  
thoughts covered in ‘The Mobile Internet Report.’

3) ‘The Mobile Internet Report’ – a 424-page report which explores 8 major themes in depth and 
includes the two aforementioned slide presentations + related text. 

Each piece is available online at www.ms.com/techresearch
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The Mobile Internet Report Setup

• Wealth Creation / Destruction is Material in New Computing Cycles – Now in 
Early Innings of Mobile Internet Cycle, the 5th Cycle of Last Half Century.

• Mobile Ramping Faster than Desktop Internet Did and Will Be Bigger Than 
Most Think – 5 Trends Converging (3G + Social Networking +  Video + VoIP + 
Impressive Mobile Devices).

• Apple Leading in Mobile Innovation + Impact, for Now – Depth of App 
Ecosystems + User Experience + Pricing Will Determine Long-Term Winners. 

• Game-Changing Communications / Commerce Platforms (Social Networking + 
Mobile) Emerging Very Rapidly.

• Massive Data Growth Driving Carrier / Equipment Transitions.

• Compelling Opportunities in Emerging Markets.

• Growth / Monetization Roadmaps Provided by Japan Mobile + Desktop 
Internet.
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Wealth Creation / Destruction is Material in New 
Computing Cycles – Now in Early Innings of Mobile 
Internet Cycle, the 5th Cycle of Last Half Century.
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Tech Cycles Tend to Last Ten Years
Entered Next Major Computing Cycle – Mobile Internet – 2 Years Ago

Mainframe
Computing

1960s

Personal
Computing

1980s

Desktop Internet
Computing

1990s

Mobile Internet
Computing

2000s

Mini
Computing

1970s

Source: Computersciencelab.com, Wikipedia, IBM, Apple, Google, NTT docomo, Morgan Stanley Research. 
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New Computing Cycle Characteristics

Reduce Usage Friction Via Better Processing Power + Improved User Interface + 
Smaller Form Factor + Lower Prices + Expanded Services = 10x More Devices
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Source: ITU, Mark Lipacis, Morgan Stanley Research.
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Capitalization than Winners of Prior Cycles

Note: Dashed lines indicate when new cycle becomes wealth creation driver (in reality, cycles overlap somewhat). Companies 
include: Mainframe – IBM, Sperry, Honeywell, NCR, Unisys; Minicomputer – IBM, Honeywell, HP, DEC, Wang Labs; PC – IBM, 

Microsoft, Intel, Cisco, Sun Microsystems; Internet – IBM, Microsoft, Google, Apple, Yahoo!. 
Source: FactSet, Bloomberg, S&P Stock Guide, Morgan Stanley Research.
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Technology Wealth Creation / Destruction Cycles
New Companies Often Win Big in New Cycles While Incumbents Often Falter

Mainframe
Computing

1960s

Personal
Computing

1980s

Desktop Internet
Computing

1990s

Mobile Internet
Computing

2000s

Mini
Computing

1970s

New
Winners

New
Winners

New
Winners

New
Winners

Note: Winners from 1950s to 1980s based on Fortune 500 rankings (revenue-based), desktop Internet winners based on 
wealth created from 1995 to respective peak market capitalizations. Source: Factset, Fortune, Morgan Stanley Research.
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Mobile Internet Likely to Follow Timing & Development 
Patterns of Desktop Internet Market

Timing & Development of Internet Market Segment – From Our 1996 Internet Retailing Report

Note: Original chart (black text) from Morgan Stanley’s Internet Retailing Report, published in 1996. Red text augmented in 11/09.
Source: Morgan Stanley Research.
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While many telecom companies did quite well over the past 15 
years, at the margin, technology companies created more 
wealth than telecom & media companies as global desktop 

Internet + voice / texting mobile markets developed.

The technology sector could garner outsized relative gains
(vs. telecom) as the mobile Internet market develops and a 

large portion of incremental profits go to companies that drive 
innovation and gain scale.

It’s notable that, after years in the backwaters of global mobile 
development, American companies (led by the likes of Apple, 
Facebook, Amazon.com and Google) are becoming mobile 

Internet innovation pacesetters.
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Mobile Change Creates Opportunities & Risks
Infrastructure  Platforms  Applications / Services / Content

 Infrastructure – Consumer usage of wireless data (including video + images + content + 
communications) is growing at very rapid rates and this growth trend will likely stay in 
place for years as consumers demand more from their wireless devices and as 
companies seize opportunities to serve needs of increasingly empowered mobile users.

 Platforms – Three platforms are showing especially strong momentum based on
consumer usage + developer interest: 1) Facebook (which is increasingly becoming a 
desktop + mobile communications hub); 2) mobile (clearly led by Apple’s iPhone / iTouch / 
iTunes ecosystem) and 3) the web (as online usage of products / services continue to 
gain share vs. offline counterparts and growing wireless usage expands market 
opportunities).

 Applications / Services / Content – The turn from creating new software (web-based) 
applications to consumer adoption may be occurring at the fastest pace in history. One 
need look no further than the ramp in Facebook and iPhone / iTouch users and the 
breadth / depth of related services / content ecosystems. Whether it’s new games like 
Zynga’s Farmville or Tapulous’s Tap Tap Revenge, web services migrated to mobile like 
Pandora Internet Radio or Amazon.com’s store or land-based services that are especially 
optimized for mobile like OpenTable, many consumers are finding that their online usage 
rises dramatically when they have 24x7 mobile wireless access to ‘cloud-based’ stuff.
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Mobile Change Creates Opportunities & Risks
Infrastructure Companies…

 Wireless data usage growth impacting infrastructure providers / suppliers / logistics 
providers - including carriers / cable / tower companies; communications equipment / 
handset providers; semiconductor companies and the likes of package deliverers. All 
must adapt their businesses for consumer-driven share shifts.

 For wireless carriers, scale + spectrum position + strong balance sheets are the key 
components for success in the mobile Internet - scale leads to better distribution, 
higher operating productivity and easier access to capital, which enable carriers to 
purchase more spectrum, or “wireless real estate,” + equipment necessary to build 
robust networks for rapidly growing data traffic loads. 

 Tower companies are well positioned – as the landlords of wireless coverage and 
stand to benefit from network expansion and 4G rollout.
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 Rising demand for smartphones + surging growth in data usage are driving structural changes for 
telecom equipment - and will likely have significant implications on device and network vendor 
positioning and market shares.

 Type of capex is shifting - Equipment vendors that address key architectural shifts in 3G / 4G 
networks such as mobile backhaul and mobile packet core should be well positioned to capture a 
larger slice of the mobile capex pie.

 Mobile packet core and wireless routing take center stage – Quality of Service, deep packet 
inspection and many new technologies will get developed to allow the onslaught of mobile 
data to coexist peacefully with real-time voice on the networks.

 Mobile backhaul networks need massive overhaul – While the radio equipment on wireless 
networks is overbuilt by a factor of at least 5:1 for the actual voice traffic they carry, the 
backhaul parts are only 1:1 and quickly get overwhelmed by data.

 While Nokia and Chinese vendors dominate the eroding low-end / high-volume handset market, the 
handset battleground and profit pool has shifted to smartphones - Both Apple and RIM have 
demonstrated in recent years that owning the ecosystem (operating system + hardware) is critical 
for success in this market. We believe Apple is in the pole position for high-end handsets for the 
next few years but the game is not over as carriers, handset manufacturers, and software providers 
endeavor to trump Apple’s application / ecosystem leadership, especially in non-English speaking 
markets.

Mobile Change Creates Opportunities & Risks
…Infrastructure Companies
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Mobile Change Creates Opportunities & Risks
Platform Companies…

 In technology, platform companies that lead technology cycles and garner the most 
users typically obtain the most power (and related wealth creation) – note IBM in 
mainframe era, DEC in minicomputer era and Microsoft in PC era. The Internet era 
has proved to be somewhat different as no single player has dominated ‘the platform’
by playing a crucial role in designing software + hardware. That said, Google’s 
success in its role as search engine (in effect, uber-aggregator) for the loose and 
open Internet speaks for itself.

 With the mobile Internet, NTT docomo served as Japan’s platform leader as that 
market developed from 1999–2005 and Apple is now in the pole position to serve that 
role as the mobile Internet develops over the next 2-3 years - at least in many 
English-speaking markets. Apple’s positioning is similar to early platform leaders in 
that it controls its hardware + software and is aiming to require (or inspire) users to 
access (and pay for) their Internet-based entertainment / applications through its 
iTunes distribution system via a wide range of devices - iPhone / iTouch / Macintosh / 
PC / Apple TV / iPod / upcoming tablet. 
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Mobile Change Creates Opportunities & Risks
…Platform Companies…

 The high-level riddle is - will the next stage of mobile Internet develop in a fragmented 
/ open way (a la desktop Internet) or will it develop with leading / closed platforms as 
the mainframe, minicomputer and PC era did? - Apple is extremely focused on not 
ceding its early high-end mobile platform market leadership as it did in the early days 
of development of the PC market. Apple’s mistake in the early 1980s hinged on two 
things: 1) not opening up its Macintosh operating system to other hardware 
manufacturers and 2) protecting its margins by keeping prices too high. This time 
around, we believe Apple is extremely focused on gaining wireless consumer device 
market share and will do what it takes to ensure it does so, including driving down 
hardware prices, pressuring carriers to lower or tier service plan pricing and adding 
new carrier and distribution partners.  

 We believe Apple will extend its lead in the high-end wireless product / service 
market over the next few years while other players may be able to maintain share in 
certain areas - like RIM in enterprise and Nokia / Symbian and Samsung in some 
emerging markets like India and China. We believe a new entrant (like Google 
Android) has the best chance to serve as a more open counter-balance to Apple as
handset + device manufacturers and carriers look for alternative partners in efforts to 
curb Apple’s momentum. We expect Android-based smartphone innovation to 
continue to impress from many directions - from the likes of Motorola, HTC, INQ, 
many others, and, of course, Google.
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Mobile Change Creates Opportunities & Risks
…Platform Companies

 We believe Facebook has the potential to serve as a communications platform / 
engine of one-to-one, one-to-some and one-to-many (and visa versa) for the mobile 
Internet – Facebook has already become a primary way for millions of people to stay 
connected and Facebook’s lead is likely to be extended as more consumers use 
increasingly powerful mobile devices (with photo / video + high-speed access) and 
the communications options on Facebook (like voice / video chat and other services) 
continue to rise.

 Additional platform companies that appear to be well positioned for the rapid changes 
related to the evolution of the mobile Internet include Tencent and Skype –
companies that appear to be at the most risk from rapid changes related to the 
evolution of the mobile Internet include Microsoft, Nintendo and Sony.
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Mobile Change Creates Opportunities & Risks
Application / Service / Content Companies

 In technology, companies that create innovative applications / services / content that 
capitalize on new computing platforms have opportunities to build large user bases 
(often with recurring revenue) – note success of companies like Google, 
Amazon.com, eBay, Yahoo!, Oracle, SAP and Adobe.

 With the mobile Internet, we believe a bevy of ‘traditional’ Internet companies should 
be able to successfully capitalize on incremental growth as they have been early + 
aggressive in focusing on mobile opportunities – Google in search + ad serving + 
video, Amazon.com and Rakuten in commerce, Mixi in mobile social networking and 
Adobe in mobile content creation / delivery. In addition, a number of private mobile 
companies are emerging – including the likes of game producers Zynga and Playfish 
(acquired by Electronic Arts in 11/09) and mobile ad player AdMob (acquired by 
Google in 11/09).



19

Mobile Internet – Well Positioned Companies

Source: FactSet, Morgan Stanley Research.

12/10/09 C2010E

Companies Ticker
MS 

Rating MS Analyst(s)
Price 
(US$)

Market 
Cap ($B)

Revenue 
($B)

Y/Y 
Growth

C2010E 
P/E Comments

Infrastructure
Semiconductors

Intel INTC-US E Lipacis $20 $21 $12 $113.0 $37.7 9% 13x CPUs + chipsets for wireless devices
Samsung Electronics 005930-KR O Han 654 700 292 97.3 78.3 6 11 DRAM, NAND with MCP (Multi-Chip Package)
Qualcomm QCOM-US -- -- 45 49 32 75.4 -- -- -- 3G chips + royalties
Broadcom BRCM-US O Lipacis 31 32 15 15.2 5.3 20 33 chipsets for wireless devices

Devices
Hon Hai 2317-TW O J.Lu 4 4 2 36.8 72.7 21 13 mobile device manufacturer

Wireless Communications Equipment & Services
Cisco CSCO-US -- -- 24 25 14 139.0 -- -- -- mobile routing + packet core
Juniper Networks JNPR-US -- -- 27 29 12 14.4 -- -- -- mobile routing + backhaul
Huawei -- -- -- -- -- -- -- -- -- -- leading wireline/wireless infrastructure provider in EM

Wireless Towers
Crown Castle International CCI-US O Flannery 37 39 15 10.7 1.8 8 113 highest urban exposure among tower companies

Wireless Carriers (Emerging Markets)
China Unicom 762-HK O Chow/Killa 1 2 1 30.7 24.2 8 38 China - 3G technology leadership + mobile data ramp
Bharti Airtel 532454-IN O Jaising 7 10 5 25.5 9.0 17 14 India -  best scale + balance sheet + spectrum position
PT Telekomunikasi TLKM-ID O Killa 1.0 1.0 0.5 20.9 7.8 10 13 Indonesia - strong backhaul + balance sheet position
Mobily 7020-SA O Gardiner 11 12 6 8.0 3.7 8 9 S. Africa - pent-up demand + best network
Safaricom SAFARC-KE O Gardiner/Vassiouk 0.1 0.1 0.0 2.5 1.1 17 11 Kenya - pent-up demand

Wireless Carriers (Developed Markets)
AT&T T-US O Flannery 28 30 21 162.9 123.4 0 12 strong scale + spectrum position + GSM   
Rogers RCI.B-CA O Flannery 31 32 20 19.1 11.5 4 13 wireless data leader, great asset mix
Iliad ILD-FR E Delfas 118 128 74 6.5 3.1 6 16 Wi-Fi + 3G combo

Platforms
Apple AAPL-US O Huberty 193 209 78 174.1 47.9 25 22 high-end mobile device ecosystem
Tencent 700-HK O Ji 19 20 5 35.1 2.5 41 37 China - expanding online community into mobile
Mixi 2121-JP O Nema 9,115 9,825 2,957 1.4 0.2 33 34 social networking + platform play
Facebook -- -- -- -- -- -- -- -- -- -- communications platform
Skype -- -- -- -- -- -- -- -- -- -- VoIP (Wi-Fi now, 3G later)

Applications / Services / Content
Google GOOG-US O Meeker/Devitt 585 595 283 185.6 27.6 17 26 search + video + ad platform + apps + mobile OS
Amazon.com AMZN-US O Meeker/Devitt 138 146 48 59.6 28.8 22 58 commerce + e-books + cloud computing
Adobe ADBE-US O Holt 37 37 16 19.1 3.5 19 23 mobile content and app creation tools
Rakuten 4755-JP O Nema 759 825 433 9.8 3.4 8 19 commerce

Other
FedEx FDX-US E Greene 88 91 34 27.5 35.3 9 18 commerce shipping 

52 Week Range 
High     Low
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Mobile Internet – Potentially Challenged Companies

Source: FactSet, Morgan Stanley Research.

C2010E

Companies Ticker
MS 

Rating
MS 

Analyst(s)
12/10/09 

Price (US$)
Market 

Cap ($B)
Revenue 

($B)
Y/Y 

Growth
C2010E 

P/E Comments
Infrastructure

Devices
Nokia NOK1V-FI U Dawson $13 $17 $8 $46.8 $59.8 1% 13x rising competition at high-end
RIM RIM-CA -- -- 59 88 35 33.6 -- -- -- OS not optimized for browsing experience
Sony-Ericsson -- -- Dawson 

/Standaert
-- -- -- -- -- -- -- losing handset share

Wireless Communications Equipment & Services
Nokia-Siemens 
Networks

-- -- Standaert/
Dawson 

-- -- -- -- -- -- -- lack competitive products

Tellabs TLAB-US -- -- 6 8 4 2.2 -- -- -- shift to ethernet places legacy business at risk 

Wireless Carriers (Developed Markets)
Sprint S-US U Flannery 4 6 2 10.6 31.4 -3 -- weak spectrum / technology position
KDDI 9433-JP E Tanaka 5,537 7,041 4,271 24.5 38.8 -1 8 brand image needs improvement
eAccess 9427-JP E Tanaka 693 851 498 1.0 0.9 -8 7 facing stiffer competition in mobile data

Platforms

Microsoft MSFT-US O Holt 30 30 15 266.2 63.5 10 15 limited success in mobile OS
Nintendo 7974-JP O Ono 232 406 224 32.5 16.6 -11 10 handheld gaming (DS) challenged by iPhone
Sony 6758-JP O Ono 28 31 15 28.2 76.9 0 15 handheld gaming (PSP) challenged by iPhone

52 Week Range 
High     Low
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Mobile Internet – Unclearly Positioned Companies

Source: FactSet, Morgan Stanley Research.

12/10/09 C2010E

Companies Ticker
MS 

Rating MS Analyst(s)
Price 
(US$)

Market 
Cap ($B)

Revenue 
($B)

Y/Y 
Growth

C2010E 
P/E Comments

Infrastructure
Semiconductors

MediaTek 2454-TW O B.Lu / C.Chan $16 $17 $6 $17.1 $4.4 20% 13x 2G advantage in EM offset by 3G / smartphone slow start
Marvell MRVL-US O Devgan 18 19 6 11.2 3.4 22 16 mobile phone processor provider lacks tier-1 wins

Devices
HP HPQ-US O Huberty 50 51 25 118.1 122.3 5 11 server & storage exposure but undefined mobile strategy
Dell DELL-US E Huberty 13 17 8 26.3 58.2 12 10 mix skewed towards PCs and desktops
Motorola MOT-US -- -- 8 9 3 18.9 -- -- -- Android 2.0 early mover, unclear if can differentiate in long-term
Western Digital WDC-US U Huberty 39 40 11 8.9 9.1 13 9 storage demand increases but SSD imlications unclear
HTC 2498-TW O J.Lu 11 16 9 8.7 5.3 18 11 Android early mover, but execution holds key to branding
Seagate STX-US E Huberty 17 17 3 8.3 11.1 12 7 storage demand increases but SSD imlications unclear
Palm PALM-US -- -- 12 18 2 1.7 -- -- -- unclear that limited user base can attract developers

Wireless Communications Equipment & Services
Ericsson ERIC.B-SE U Standaert 9 11 7 31.0 29.3 -1 19 service upside limited by network equipment downside
ZTE 763-HK U J.Lu 6 6 2 7.1 10.8 20 27 predominates in Asia / Pacific market but lacks tier-1 wins
Alcatel-Lucent ALU-FR E Standaert 3 5 1 7.8 22.1 -3 29 wireline strength offset by wireless weakness

Wireless Carriers (Emerging Markets)
MTN MTN-ZA E Gardiner/Vassiouk 15 18 8 29.0 16.1 7 11 significant market opportunity but strategy unclear

Wireless Carriers (Developed Markets)
Telefonica TEF-ES O Prota/Delfas 29 30 17 137.5 84.0 2 2 pricing transition (from overpriced voice to data)
Vodafone VOD-GB O Delfas 2 2 2 121.8 71.7 16 9 pricing transition (from overpriced voice to data)
Verizon VZ-US E Flannery 33 35 26 92.9 108.5 1 14 strong scale + spectrum position but LTE timing unclear
ClearWire CLWR-US U Flannery 6 9 3 4.3 0.5 75 -- fastest network but WiMAX ecosystem unproven

Cable
Comcast CMCSA-US E Swinburne 16 18 11 46.0 37.1 4 12 content owner + WiMAX wholesaler
Cablevision CVC-US O Swinburne 25 26 9 7.5 7.0 -9 16 building Wi-Fi network to cover cable footprint

Platform
DeNA 2432-JP E Nema 5,480 5,786 2,485 2.6 0.5 11 25 unclear strategy
Gree 3632-JP O Nema 51 64 21 2.2 0.4 17 16 leader of mobile games, but competition is fierce

Applications / Services / Content

eBay EBAY-US E Meeker/Devitt 24 26 10 30.6 9.9 13 19 new competition
Yahoo! YHOO-US -- Meeker/Devitt 15 18 11 21.3 -- -- -- new competition
Yahoo! Japan 4689-JP O Nema 303 430 229 17.4 3.4 8 18 slow start in mobile with unclear strategy

52 Week Range 
High     Low
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Mobile Ramping Faster than Desktop Internet Did and Will 
Be Bigger Than Most Think –

5 Trends Converging (3G + Social Networking + Video + 
VoIP + Impressive Mobile Devices)

Regarding pace of change, we believe more users will 
likely connect to the Internet via mobile devices than 

desktop PCs within 5 years
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First 20 Quarters Since Launch

Note: *AOL subscribers data not available before CQ3:94; Netscape users limited to US only. Morgan Stanley Research estimates 
~39MM netbooks have shipped in first eight quarters since launch (10/07). Source: Company Reports , Morgan Stanley Research.

Mobile Internet Outpaces Desktop Internet Adoption
iPhone + iTouch Users = 8x AOL Users 9 Quarters After Launch

Desktop Internet

AOL*

v 2.0 Launched 9/94

Mobile Internet

NTT docomo i-mode

Launched 6/99

Mobile Internet

iPhone + iTouch

Launched 6/07

~57MM

~25MM

~7MM

Desktop Internet

Netscape*

Launched 12/94

~11MM
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3G Adoption =
Hitting Inflection Points
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(All connection numbers in 000s) 2007 2008 2009E 2010E 2011E 2012E 2013E 2014E

Western Europe 79,617 126,724 205,962 299,220 381,422 448,691 499,686 549,615
3G Penetration 17% 25% 39% 54% 67% 77% 85% 92%

Japan 72,690 88,434 101,320 110,823 116,581 120,463 123,217 124,770
3G Penetration 72% 84% 91% 96% 98% 99% 99% 100%

Asia / Pacific (ex. Japan) 50,163 83,514 151,192 295,230 482,981 693,995 918,063 1,135,626
3G Penetration 4% 5% 7% 13% 19% 25% 31% 37%

North America 53,307 83,460 116,575 145,683 177,451 204,835 231,271 260,575
3G Penetration 20% 29% 38% 46% 54% 61% 67% 74%

Eastern Europe 8,785 19,918 40,944 72,321 120,291 139,960 166,288 199,977
3G Penetration 2% 5% 9% 16% 26% 29% 34% 40%

Middle East & Africa 5,781 18,424 50,409 91,085 165,564 239,805 309,251 383,238
3G Penetration 1% 3% 7% 12% 19% 25% 30% 35%

South & Central America 3,126 9,265 21,875 40,448 59,107 80,087 100,027 122,258
3G Penetration 1% 2% 4% 7% 10% 12% 15% 17%

Total 273,469 429,739 688,278 1,054,810 1,503,397 1,927,837 2,347,804 2,776,058
3G Penetration 8% 11% 15% 21% 27% 33% 38% 43%

3G Penetration Inflection Points Vary by Region 
W. Europe + N. America = 2007–2008, ROW = 2010E-2014E

3G* Connections & Penetration by Region, 2007 – 2014E

Note: Regions ranked by 2008 absolute numbers of 3G connections. 3G* technologies include WCDMA, HSPA, TD-SCDMA, 
1xEV-DO, LTE and WiMax. Source: Ovum Estimates, Morgan Stanley Research.
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CQ2:09 3G 3G % of Global 2G +3G Implied 2G Net
Rank Country Subs (000) Penetration CQ2 Net Adds Y/Y Q/Q Y/Y Growth %of 3G Subs 3G Net Adds Net Adds (000) Adds (Losses) (000)

1 USA 103,110 37% 6,599 55% 7% 21% 6% 18% 3,207 -3,392
2 Japan 94,813 87 2,987 16 3 -10 3 8 1,002 -1,985
3 South Korea 33,849 71 1,973 24 6 -26 6 5 839 -1,135
4 Italy 26,773 33 784 21 3 328 3 2 -1,660 -2,444
5 UK 21,711 29 1,844 52 9 29 8 5 269 -1,575
6 Germany 20,408 20 1,603 43 9 -7 8 4 147 -1,456
7 Spain 20,192 38 1,394 47 7 -18 7 4 411 -983
8 France 14,337 25 1,314 75 10 62 9 4 831 -483
9 Australia 12,689 52 923 41 8 -16 7 3 700 -223

10 Indonesia 11,994 9 1,195 71 11 -2 10 3 1,639 444
11 Poland 11,821 27 1,293 93 12 48 11 4 414 -880
12 Taiwan 6,719 27 777 94 13 33 12 2 483 -294
13 Malaysia 6,276 22 805 151 15 24 13 2 351 -454
14 Brazil 5,730 4 1,720 481 43 -853 30 5 6,101 4,381
15 South Africa 5,413 11 568 101 12 73 10 2 1,292 724
16 Russia 5,224 3 1,418 426 37 75 27 4 6,678 5,259
17 Portugal 4,973 33 307 31 7 33 6 1 155 -152
18 Saudi Arabia 4,498 14 514 47 13 150 11 1 2,698 2,184
19 Sweden 4,382 37 248 35 6 -31 6 1 57 -191
20 Canada 4,309 20 649 75 18 228 15 2 307 -342
21 Netherlands 4,133 22 324 38 8 42 8 1 278 -45
22 Austria 3,949 37 356 53 10 41 9 1 123 -233
23 Romania 3,914 14 346 65 10 50 9 1 684 338
24 Israel 3,629 39 358 50 11 30 10 1 110 -248
25 Greece 3,155 17 372 134 13 94 12 1 471 99
26 Egypt 2,904 6 364 103 14 145 13 1 3,809 3,445
27 Hong Kong 2,777 28 163 23 6 -5 6 0 178 15
28 Singapore 2,739 41 136 28 5 -37 5 0 106 -30
29 UAE 2,684 26 106 19 4 0 4 0 76 -31
30 Philippines 2,617 4 199 59 8 -22 8 1 1,772 1,573

Top 30 451,723 25% 31,640 44% 8% 23% 7% 88% 33,527 1,887
Global 484,974 11% 36,130 46% 8% 29% 7% 100% 142,704 106,574

3G Sub Growth 3G Net Adds

3G Growth Concentrated in Developed Markets –
USA Now Leading in Users + Innovation (Surpassed Japan Users in CQ1)

Note: *Informa reports a slightly lower global 3G subscriptions and penetration level vs. Ovum due to the exclusion of 
4G and the use of different sources. 3G includes CDMA 1x EV-DO and Rev. A / B, WCDMA, HSPA; Source: Informa 

WCIS+, Morgan Stanley Research.
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3G is Key to Success of Mobile Internet 
But Wireless Options – Across-the-Board – are Growing Rapidly

 GPS – 421MM+ chipsets sold in 2008E, +57% Y/Y; Cell Phones / 
PDAs = 60% of GPS shipments.

 3G – 485MM global users, +46% Y/Y in CQ2, >11% mobile user 
penetration, rising to 44% by 2013E…Japan / W. Europe / USA 
already >30% penetration.

 Wi-Fi – 319MM chipsets sold in 2008E, +42%Y/Y with 862MM 
installed base; estimate 60% of iPhone / iTouch usage may be on 
Wi-Fi, providing a crucial (and ~10x faster) offload to stressed 3G
networks.

 Bluetooth – 1.3B Bluetooth-enabled units shipped in 2008, +45% 
Y/Y; 2B+ Bluetooth devices in use.

Source: 3G subscribers data per Informa, Wi-Fi usage estimates per AdMob, Wi-Fi shipments by Wi-Fi Alliance; installed base 
per iSuppli, assuming 4-yr replacement cycle; Bluetooth shipment per iSuppli, installed base per The Bluetooth Special Interest 

Group; GPS shipment per Future Horizons. Picture sources: Howstuffworks.com, Boy Genius Report, Cisco, Letsbuy.com. 
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Social Networking =
Consumers Want to Connect via

Wired + Wireless Internet
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Note: *Global social networking websites exclude application-based networks such as IM networks. 1) QQ.com social 
networks (Tencent properties) Y/Y growth since 1/09, data unavailable prior to 1/09 for QQ.com Mini. Usage stats are 
‘unique visitors’, per comScore global 10/09, may differ materially from company-disclosed ‘registered accounts’ stats. 

Other notable social networks include Windows Live Profiles, 56.com, Deviantart, Digg, Buzz Media, and Bebo. 
Source: comScore 10/09, Morgan Stanley Research.

Facebook
430MM users 
+137% Y/Y

MySpace
110MM users 

-14% since 10/08 

Twitter
58MM users, 
+1238% Y/Y

Hi5
47MM users 

-18% Y/Y

Orkut
54MM users
+20% Y/Y

Kaixin001
25MM users
+325% Y/Y

Friendster
18MM users

-47% Y/Y

Vkontakte
23MM users
+22% Y/Y

Mixi
14MM users

+4% Y/Y

CyWorld
21MM users

+4% Y/Y

Skyrock
21MM users
+10% Y/Y

Global Social Networking Web Sites*
830MM Unique Users, +20% Y/Y; 188MM Total Minutes, +25% Y/Y, 10/09

Baidu Space
63MM users
+33% Y/Y

QQ (Alumni + 
Mini) – Tencent

68MM users
+138% Y/Y1

Social Networking –
Global Phenomenon, Facebook Leading, Though Many Regional Strongholds
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Share of Global Online Time Spent, 6/06 – 10/09

Facebook (+ YouTube) =
Largest Share Gainers of Global Online Usage Over Past 3 Years

Source: comScore global, 10/09.
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Facebook = Garnering Rising Share of Communications
Unified Communications + Multimedia Creation Tool / Repository in Your Pocket

VoIP Calls

Wall Posts

Messages

Share Videos / Music / 
Photos / Stories

Chat

Status Updates

+
Play Games

Connectivity / 
Presence 

provided by 
Mobile Phone

Source: Facebook, how-to-travel-the-world.com.
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Video =
Consumers Want to Find + Select + Watch

Video via Wired + Wireless Internet



34

 466MM YouTube global users, +35% Y/Y; 73B minutes of video 
watched, +70% Y/Y, 10/09

 42MM Hulu USA users, +77% Y/Y, 10/09

 167MM online video USA users, +14% Y/Y; 109B minutes of video 
watched, +169% Y/Y, 10/09

 54MM global Internet-enabled set-top boxes (Xbox360, Sony PS3, TiVo, 
Slingbox, Vudu, Roku…), +59% Y/Y in 2008 – transforming TVs into 
Internet streaming / on-demand video terminals

 Mobile video usage could surprise on upside – 32% of Americans have 
used Internet on mobile devices (4/09), up from 24% (12/07). 

Source: YouTube users per comScore media metrix (global) unique visitors; Hulu users per comScore video metrix (USA) 
unique viewers, mobile Internet usage per Pew Internet & American Life Project; YouTube, Netflix, Morgan Stanley Research. 

Consumers Have Voted for Video on Desktop
Mobile Usage Likely to Follow
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Video Driving Rapid Growth in Mobile Internet Traffic
Mobile Data Traffic to Rise 66x by 2013E (131% CAGR)

Source: Cisco Visual Networking Index – Mobile Data Traffic Forecast, 2008-2013, 2/09.
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VoIP =
Consumers Want to Chat 

(via Voice + Messaging + Video)
via Wired + Wireless Internet
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* Ranking is based on subscribers. Subscribers / ARPU data as of latest quarter (CQ3:09 or CH1:09 for some carriers who report on 
semi-annual basis). Market Cap as of 11/17/09. Total market value excluding duplicates = $1,231MM; (1) China Netcom merged with 
China Unicom in 10/08; (2) AT&T / Verizon / DT’s wireline ARPU is revenue per RGU (revenue generating unit) and include business 

lines; (3) BSNL is owned by the Indian government. (5) Subscriber figure for Skype is registered user amount as of CQ3:09, cross-
border calling minutes as of C2008, per Telegeography. Source: Company Reports, Telegeography, Morgan Stanley Research.

Skype (5)

521MM 
Registered

Users

(+41% Y/Y)

If VoIP Leader Skype Were a Carrier, it Would be Largest ‘Carrier’ in World  
521MM Registered Users (+41% Y/Y) & +8% of Cross-Border Calling Minutes

Subscribers Y/Y Blended Y/Y Market
Rank Company Type Region (MM) Growth ARPU (US$) Growth Cap ($B)

1 China Mobile Wireless China 493 19% $11 -10% $192
2 Vodafone Wireless Europe 303 23    37 3 123
3 Telefonica Moviles / O2 Wireless Europe / LatAm 206 9    41 -9 137
4 China Telecom Wireline China 194 -9   11 4 38
5 America Movil Wireless LatAm 194 13    13 4 80
6 Telenor Wireless Europe / Asia 172 8    20 -3 24
7 T-Mobile Wireless Europe / USA 150 6    37 -3 64
8 China Unicom Wireless China 145 10    6 -4 32
9 Orange Wireless Europe 129 9    50 0 69

10 Bharti Airtel Wireless India 111 43    5 -22 25
11 China Unicom (1) Wireline China 108 10    9 -18 32
12 MTN Group Wireless Africa 108 34    15 -2 28
13 Mobile TeleSystems Wireless Europe 101 2    8 -28 20
14 Orascom Wireless Africa / Asia 89 12    6 -11 24
15 Verizon Wireless Wireless USA 86 6    51 -2 86
16 AT&T Mobility Wireless USA 82 9    51 1 155
17 Telkom Indonesia Wireless Asia 80 32    3 -13 19
18 Telecom Italia Mobile Wireless Europe / LatAm 72 2    37 2 30
19 VimpelCom Wireless Russia 61 20    13 7 6
20 NTT docomo Wireless Japan 55 2    61 -8 64
21 AT&T (2) Wireline USA 54 -3   80 -1 155
22 Deutsche Telekom Wireline Europe 54 -2   62 0 64
23 BSNL (3) Wireless India 52 44    3 -35 --
24 Turkcell Wireless Europe 49 -4   13 -24 15
25 China Telecom Wireless China 47 -- 8 -- 38

Total 3,195 10% $23 2% $1,520

*
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Impressive Mobile Devices =
Apple’s iPhone + iTouch + App Store Launches Over 
Past 2.5 Years Created the Spark for Mobile Internet 
Liftoff as Microsoft’s Launch of Windows 3.0 did for 
the PC in 1990 and the Netscape Browser (and its 

IPO) did for the Desktop Internet in 1995
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Global iPod Touch Users

Cumulative Application Downloads
(000)

iPhone Applications Available (K)

Apple iPhone / iTouch = Fastest New Tech Device / Ecosystem Ramp in History
Great UI + Developer Tools + Hardware + Distribution + Powerful Connectivity (Wi-Fi + 3G)

iPhone / iTouch Ecosystem – Subscribers, Apps Available & Downloads, 6/07 – 9/09

*Note: Mobile related revenue include iPhone + iTouch + iTunes content revenue. Source: Apple, Morgan Stanley Research.

$0.6B $0.8B $2.2B$1.7B$1.7B$2.1B $3.2B$3.1B$3.4B
Apple Mobile

Related
Revenue*

2B+2B+
DownloadsDownloads

100K+100K+
AppsApps

$4.1B
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Impressive / Rapid Growing Smartphone Share
Especially in Developed Markets

Source: Gartner, Morgan Stanley Research.
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Apple Leading in Mobile Innovation + Impact, for Now 
– Depth of App Ecosystems + User Experience + 
Pricing Will Likely Determine Long-Term Winners. 
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Momentum Favors Apple iPhone + iTouch Ecosystem –
Fastest User Growth in Consumer Technology History

Global Cumulative Unit Shipments in First 10 Quarters
iPhone + iTouch vs. Wii / DS / PSP / iPod / BlackBerry

Note: iPhone launched in CQ2:07; iTouch launched in CQ3:07; iPod launched in CQ4:01; Wii launched in CQ4:06; DS 
launched in CQ4:04; PSP launched in CQ1:05; Blackberry smartphone launched in C2002. Source: Apple, Nintendo, Sony, 

RIM, Katy Huberty, Morgan Stanley Research.
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HTML Mobile Page Views Share (Net Applications, 4/09)

Mobile Internet + Apps Usage Share (AdMob, 10/09)

Global Unit Shipment Share (Gartner, CQ3:09)

iPhone + Android Mobile Internet Usage Much Higher than Shipment Share =
Implies High Probability of On-Going Share Gains Based on Consumer Voting

Note: Net Applications collects data from ~160MM monthly visitors on mobile devices that render full HTML pages and 
JavaScript. Visits to WAP pages are excluded. 

Source: AdMob Mobile Metrics Report (10/09), Net Applications (4/09), Gartner (CQ3:09).

Global Smartphone Share of HTML Mobile Page View / Mobile Internet + Apps Usage / Unit Shipments



44Note: Developer share = percentage of revenue that accrues to developer vs. app store owner. 
Source: Gizmodo, Distimo (12/09 app store overview), jkontherun.com,  Morgan Stanley Research.

In Technology, Products with Most / Best Apps Usually Win –
In Mobile, Apple is Clear Leader and 

Newcomer Android Has Quickly Surpassed the Old Guard
iPhone App 

Store

Android 
App 

Market
Blackberry 
App World

Windows 
Mobile 

Marketplace
Palm App 
Catalog

Nokia Ovi 
Store

Samsung 
Mobile 

Applications

LG 
Application 

Store
Sony Ericsson 
Playnow Arena

Verizon Vcast 
App Store

Launch Date 7/08 10/08 4/09 CH2:09E 6/09 5/09 1/09 7/09 CQ4:09E CQ4:09E

Number of 
Apps 100K+ 15K 3.5K -- 525 6K 3.7K 1.4K 3.7K --

Apps 
Downloaded 2B+ 40MM -- -- 1MM 50MM -- -- -- --

Billing 
System iTunes

Google 
Checkout / 

Carrier
PayPal Carrier / 

Credit Card Credit Card Carrier / 
Credit Card

Credit Card / 
PayPal

Carrier / 
Credit Card

Carrier / Credit 
Card

Carrier / 
Credit Card

Developer 
Share 70% 70% 80% 70% 70% 70% 70% 80% -- 70%

Developer 
Fee

$99 One 
Time

$25 One 
Time

$200 One 
Time

$99 One 
Time

$99 One 
Time Free Free -- Free --

Notable 
Restrictions

Apple / 
Carrier 

Demands

Carrier 
Demands

Carrier 
Demands

Carrier 
Demands

Non-native 
SDK

Carrier 
Demands

Potential 
compatability

Potential 
compatability

Potential 
compatability

Potential 
compatability

Client 
presence

Phone + 
iTunes

Phone 
Only Phone Only Phone Only Phone 

Only
Phone + 

Web Web Only Phone + Web Phone + Web Phone + Web
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Game-Changing Communications / Commerce Platforms 
(Social Networking + Mobile) Emerging Very Rapidly.
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MobileSocial
Networking

Facebook + Apple iPhone / iTouch =
Driving Independent / Overlapping Innovation / Usage in Social Networking + Mobile Platforms

Apple iPhone
/ iTouch

Facebook

430MM users430MM users
+137% Y/Y+137% Y/Y

350K+ Apps350K+ Apps
500MM+ Downloads500MM+ Downloads

57MM users57MM users
+163% Y/Y+163% Y/Y

100K+ Apps100K+ Apps
2B+ Downloads2B+ Downloads

Note: Facebook data as of 10/09, Apple data as of 9/09. Source: PC World, comScore, Facebook, Apple.
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Facebook = 500MM+ App Downloads
Vibrant Developer / Application Platform Ecosystem = 350K Apps*, +10x Y/Y

Note: Category breakdown per Facebook, one application can belong to multiple categories or belong to no category; Overall* 
statistics per AppData, which reports a lower active apps count than Facebook’s reported 350,000+ apps “built to date” .

Source: Facebook, AppData as of 11/09, Morgan Stanley Research.

Category
# of 

Applications % of Total

Top 100 Apps' 
Monthly Active 

Users (MM)
# of Apps w/ 
1MM+ MAUs

Games 13,537 23% 418 56

Lifestyle 4,778 8 42 8

Utilities 4,604 8 59 8

Education 2,279 4 66 5

Entertainment 2,015 3 76 11

Business 1,981 3 5 1

Sports 1,431 2 5 0

Just For Fun 400 1 44 10

Friends & Family 61 0 37 3

Overall* 59,427 752 102
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Apple iPhone / iTouch = 2B+ App Downloads (+~14x) –
(~35 per User) – Games + Books + Entertainment Lead

Note: Data as of 12/8/09. Apple announced that total apps / downloads reached 100K / 2B as of 11/09. 
Source: Mobclix, Apple iTunes, Morgan Stanley Research.

Category
# of Apps 

(000s) % of Total
# of Paid 

Apps (000s)
Paid as % of 

Category Total
Games 22.6 19.1% 15.7 69%
Entertainment 17.2 14.6 12.5 72
Books 14.8 12.5 13.5 91
Travel 7.9 6.7 7.1 89
Utilities 7.7 6.5 5.5 71
Education 7.7 6.5 6.4 83
Lifestyle 6.7 5.6 4.7 71
Reference 4.7 4.0 3.9 82
Music 4.0 3.4 2.2 56
Sports 3.7 3.1 2.8 76
Navigation 3.0 2.5 2.4 81
Productivity 3.0 2.5 2.2 73
Business 2.7 2.3 1.4 54
News 2.7 2.2 1.7 64
Health & Fitness 2.5 2.1 2.0 79
Social Networking 2.1 1.8 1.1 52
Photography 1.7 1.5 1.4 80
Finance 1.7 1.4 1.1 66
Medical 1.4 1.2 1.1 78
Weather 0.5 0.4 0.4 80
Total 118.4 89.1 75%
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Apple iPhone / iTouch –
Facebook is Most Downloaded of Top Free Apps

Source: Apple. 8/09.

Name Category Description

Facebook Social Networking Mobile front-end of the online site, allows users to chat 
/ send messages / share photos + interests

Google Earth Travel Users can view aerial maps of any available city / area, 
using touch screen to zoom in /out

Pandora Radio Music Creates customized interent radio stations that stream 
music based on songs / artists users like

Tap Tap Revenge Games
Rhythmic music game in which user taps and shakes 
screen to create certain beats of a song- includes online 
play

Shazam Music Application identifies artist / song title / album for songs 
playing on other audio devices

PAC-MAN Lite Games 3D remake of the classic game utilizes touch screen 
controls

Backgrounds Entertainment Large selection of iPhone backgrounds that can be 
uploaded into your phone background library

Touch Hockey: FS5 Games Interactive air hockey game that allows users to play 
solo or online against friends

Labyrinth Lite Edition Games
Users employ sensitive tilt controls to move ball to the 
end of the puzzle in this remake of the classic wooden 
puzzle game

Flashlight. Utilities Fills screen with bright white light to use as flash light
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Japan Social Networking Trends Show Importance of Mobile –
Mixi Mobile Page Views = 72% vs. 17% 3 Years Ago

Note: Mixi is one of Japan’s leading social networking sites on PC and mobile with 18MM registered users as of 9/30/09. It 
monetizes mobile usage via sales of avatars, customized homepages and other premium services. Source: Company reports, 

Morgan Stanley Research

72%72%

28%28%
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Massive Data Growth Driving
Carrier / Equipment Transitions.
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Increasingly, Mobile Phone Usage is About Data, Not Voice = 
Average Cell Phone = 70% Voice…iPhone = 45% Voice

Voice CallVoice Call
70%70%

EE--Mail Mail -- 4%4%

SMS SMS -- 15%15%

Music Music -- 2%2%
Games Games -- 3%3%

Internet Internet -- 3%3%
Other Other -- 3%3%

Voice CallVoice Call
45%45%

EE--MailMail
12%12%

SMSSMS
14%14%

MusicMusic
10%10%

GamesGames
8%8%

InternetInternet
9%9%

Other Other -- 3%3%

Average US Cell Phone User
40 Minutes Per Day

iPhone User
60 Minutes Per Day

Note: CTIA estimates average voice call time per day is 27 minutes, assuming 70% of total time spent is on voice call, per 
iSuppli, total average time spent on cell phone is approx. 40 minutes per day. iPhone time spent per day is our estimates. 

Source: iSuppli ConsumerTrak survey, 10/08, Morgan Stanley Research.

Daily Usage Breakdown, % of Time Spent on Each Activity
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iPhone Users Use Data / Internet Far More
than Average Mobile Users

Note: Percentages reflect share of users that accessed websites / applications in a given category at least once a month. Data 
was collected using a 3 month average for the period ending 9/09. Source: comScore MobiLens 9/09.

Mobile Content Consumption
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Global Mobile Data Users –
29% CAGR Driven by Wireless Modems + iPhones + Smartphones
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 Three tiers of heavy mobile data users: 1) wireless modem (1,000MB 3G mobile data 
consumption per month); 2) iPhone (200MB) and 3) other smartphones (20MB)

Global Wireless Modem / iPhone / Other Smartphone Users, 2008 – 2013E

Source: Wireless modem forecast per Ovum, iPhone user forecast per Katy Huberty, Morgan Stanley Research.

29% 08
29% 08--13E CAGR

13E CAGR



55Note: Assumes voice calls = ~12 bits  / second of traffic; Vodafone traffic data not available prior to CQ2:07. 
Source: Company Reports, Morgan Stanley Research.

Data = Increasingly Dominating Network Traffic Share
for Wireless Carriers in Developed Markets
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NTT docomo Data Traffic = 
~90% of Total Network Traffic 

Vodafone Data Traffic = ~70% 
of Total Network Traffic 
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NTT docomo (Japan) Data Traffic Growing at +54% CAGR,
Voice Traffic Declining at -2% CAGR 

Source: Company data, Hironori Tanaka, Morgan Stanley Research.

NTT docomo Mobile Data / Voice Traffic per Subscriber, 
CQ2:05 – CQ3:09
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Mobile Internet Bandwidth Consumption =
Web Browsing is Highly Bandwidth Intensive

32%

69%

30%

4%

14%

16%

24%

11%
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Minutes

Bandwidth

Web Browsing Email Peer-to-Peer Other

Mobile Data Bandwidth vs. Airtime Consumption

Source: Alcatel-Lucent, 6/09, Morgan Stanley Research.
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Thoughts on How Carriers May Navigate Rapid Data 
Growth & Slowing / Declining Core Voice / Messaging 

Growth
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Congestion Problems (Voice + Data) Lie at Cell Site Level in 
Densely Populated Areas

30%

30%

$1,200 MM

$__MM

30%

$1,200 MM

• In our view, the best way to analyze network demand vs. supply is at the 
cell site level during peak load times rather than throughout the whole day.

• Certain markets like New York and San Francisco have high population 
density and high smartphone penetration, and, thus, are the most
susceptible to network capacity constraints.

• Therefore, wireless carriers will likely target capacity constrained cell sites 
in these markets first, focusing on technology upgrades (HSPA 3.6 to 
HSPA 7.2) and backhaul upgrades (T1s to fiber-based Ethernet or 
microwave).

• By analyzing breaking points at the cell site level using theoretical 
scenarios based on heavy data sub penetration, heavy data subscriber 
monthly usage and network technology deployed, we illustrate how
carriers should be able to cope with surging demand during peak network 
load at the cell site level.

Source: Simon Flannery, Morgan Stanley Research.
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Wireless Capacity –
Where Does It Lie in the Network?

Capacity can be constrained at two points along a wireless data transmission:

When Traffic is Received / Sent Between 
Wireless Subscriber and Cell Site

3 Factors Determine Cell Site Capacity

Sectors – How many directions the spectrum 
signal is divided into at the cell site…
usually 3 sectors. 

Carriers – # of spectrum channels. More 
spectrum increases capacity. 3G HSPA, 
for instance, uses 2 x 5 MHz = 10 MHz.

Technology – 2G, 3G, 4G and various 
evolutions of each.

When Traffic is Received / Sent Between 
Cell Site and Wired Network

3 Backhaul Technologies Determine Capacity 

T1 – Most common and readily available. 1 line 
offers 1.5 Mbps. Wireless carriers typically 
have 12 T1 lines (in high-density markets) at 
the cell site providing for 12 x 1.5 Mbps = 18 
Mbps.

Fiber – Preferred to T1 but limited availability.  
Offers speed of up to 1Gbps.

Microwave – Equipment resides on the tower 
and spectrum is needed to deploy. 3rd party 
service providers like FiberTower and TTM 
provide access in select markets, currently 
offering the equivalent of 30 T1s or 45 Mbps 
which is scalable to 400-600 Mbps.
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Source: AT&T, FiberTower, Morgan Stanley Research.

Wireless Backhaul Capacity Expected to Increase 12x By 2012E –
Fiber / Microwave / Ethernet Expected to Cope With Mobile Data Surge

 Today backhaul requires an average capacity of ~25 Mbps in markets with high data traffic –
widely held industry view is that it is expected to reach 300 Mbps by 2012, representing 129% 
CAGR.

 Fiber and microwave deployments will be necessary to meet the rising backhaul demands

 AT&T actively deploying fiber and layering Ethernet connectivity – Currently, 38% of 3G cell 
sites are fiber fed + the company expects to reach 40% by year-end C2009 and 90% by 
C2011E.
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vs. Smartphone Penetration (Given Smartphone Users Consume 150 MB / Month)

Source: Ehud Gelblum, Morgan Stanley Research.

However, As Smartphone Penetration Climbs, Current Networks 
Can Barely Handle Incremental Data Traffic in Peak Times

Where We Are Today
~25% Smartphone Penetration in USA in CQ3:09

~80-90% Network Utilization in Major Market in Peak Times
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Raw Network Capacity Can Be Added in a Variety of Ways

Network Management 
Technologies

HSPA Upgrade

Optimize Spectrum
/ Propagation

Source: WiChorus, 3GPP.org, WiMax.org, Ehud Gelblum, Morgan Stanley Research.

Rollout of LTE

Transition to Ethernet / Fiber + 
Microwave Backhaul

Offloading Traffic
via Wi-Fi / Femtocell

Short-Term Network Improvements (Next 12-24 Months)

Long-Term Network Improvements (Next 2-4 Years)



64

0%

20%

40%

60%

80%

100%

0% 10% 20% 30% 40% 50% 60% 70%

Smartphone Penetration

N
et

w
or

k 
U

til
iz

at
io

n

Peak Mobile Traffic Demand (% of Capacity)
Warning Sign (75% Utilization Level)

Network Utilization (Given Capacity From 3 Sector / 2 Carrier / HSPA 7.2 Mbps Cell Site) 
vs. Smartphone Penetration (Given Smartphone Users Consume 300 MB / Month)

Source: Ehud Gelblum, Morgan Stanley Research.

HSPA + Backhaul Upgrades Should Reduce Peak Utilization to ~60-70% 
by 2010E Despite Rising Smartphone Penetration + Data Usage

Where We Will Be By Year End 2010E
~40% Smartphone Penetration in USA

~60-70% Network Utilization in Major Market in Peak Times
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Network Capacity Improvement Can Fit Within Existing Capex Budget 
as Spend on 2.5G + 3G Rolls Off / More Efficient (Lower ASP) 
Technologies Leveraging Existing Infrastructure Are Deployed

Typical Phasing of Wireless Capex in European Countries, per France Telecom

Source: France Telecom.
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Thoughts on How Communications Equipment Companies 
May Navigate Rapid Data Growth, Rapid Technology 

Innovation + Declining ASPs
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Technology Innovation Quickly Driving Down
Mobile Data Cost per Bit in the Radio Access Network
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Mobile Broadband Cost per Bit Decreases Exponentially 
With Each Generation of Technological Advancement

Source: Ovum, Telstra, Nokia Siemens Networks, 2008.

~50% Cost per Bit 
Reduction From 

WCDMA To HSPA

>>50% Cost per Bit 
Reduction From 

HSPA To LTE
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Falling Wireless Data Networking Equipment ASPs (Related to Low-Cost Manufacturers 
like Huawei + ZTE) Have Helped Carriers Scale Networks at Lower Relative Costs

Wireless Data Networking Equipment Cost
Declining Rapidly from 2001 to 2008

Source: Dell ‘Oro.

Lower Cost
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Mobile Internet Implications for Equipment Vendors

 Carrier capex is not projected to increase materially, so networking / infrastructure 
equipment vendors don’t broadly win in the mobile Internet

 However, three areas of this industry do stand to benefit materially: carrier Ethernet + 
mobile packet core / DPI vendors + managed services providers

Key Dynamics

Backhaul

• Carrier Ethernet – carriers will 
increasingly depend on IP-
based, high-bandwidth Ethernet 
technology to connect base 
stations to the network 
backbone, allowing them to 
alleviate some of the network 
bandwidth bottlenecks at the 
backhaul level.

Mobile Packet Core / DPI

• Mobile packet core / deep packet 
inspection technologies will grant 
carriers a higher degree of control 
over the traffic on their networks

• These technologies allow carriers to 
prioritize high-value (VoIP / web 
browsing) traffic in real-time + 
redirect low-value traffic (P2P) to 
off-peak periods of the day

What Types of Equipment / Services Will Carriers Need for Next-Gen Networks

Equipment Beneficiaries
Cisco, Huawei, Nokia 

Siemens
Fujitsu, Huawei, Juniper Networks, 

Alcatel-Lucent, DragonWave

Source: Ehud Gelblum, Morgan Stanley Research.

Telecom Managed Services

• Wireless carriers have 
recently begun outsourcing 
the architecture / build out / 
management their networks 
to equipment + managed 
service providers as a way to 
reduce capex and make the 
transition to next-generation 
networks more efficient

Ericsson, Alcatel 
Lucent, Nokia Siemens
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Compelling Opportunities in Emerging Markets.
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Compelling Opportunities in Emerging Markets

Emerging Markets (EM) have material potential for mobile Internet user 
growth. Low penetration of fixed-line telephone + already vibrant mobile 
VAS mean that for many EM users and small / medium enterprises 
(SMEs), the Internet will only be mobile.  

We are still in the nascent stages of the market, but there are already 
encouraging signs of adoption of mobile broadband driven by falling 
prices for already low-cost ‘netbooks’, availability of smartphones, and 
rollout of 3G.

We expect carriers in emerging Asia & Africa to be better positioned 
than carriers in Eastern Europe and the Middle East when markets hit 
inflection points, driven by stronger subscriber growth. 
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At Inflection Point, Long-Term EM Opportunity at a Different Order of Magnitude –
By 2012, EM 3G Users = ~6x Total Developed Market 3G Users

3G Subscribers in Year of 3G Inflection Point (~20-25% Penetration)

Note: 3G inflection point equals roughly 20-25% subscriber penetration. Source: ITU, Morgan Stanley Research estimates.

3G Subscribers at 20-25% Inflection Point

Inflection Point Year 2004 2008 2008 2012E

EM 3G Users by 2012E =

~61x Japan 3G users (2004)

~17x USA 3G users (2008)

~12x Western Europe 3G users (2008)
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Growth / Monetization Roadmaps Provided from 
Japan Mobile + Desktop Internet.
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When Consumers are Empowered by the Internet,
Usage Changes Can Occur Very Quickly
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Carrier ‘Walled Gardens’ Collapsed Extremely Rapidly –
UK Mobile Users Are Fleeing from Carriers’ Portal Sites

Mobile Web Sites’ Share of UK Mobile Internet Users
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Note: Share of users refers to the percent of users who have accessed these sites on a mobile phone during each 
year; i.e. 82% of UK mobile Internet users accessed Google in 2008, up from 44% in 2007. Source: Nokia Siemens 

Networks, Nokia UK Smartphone Study.
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Advertising Dollars Ultimately Follow Eyeballs
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$46 in Annualized Ad Revenue per Internet User
vs. $28 in 2005 vs. Nada in 1994

Source: Global online ad revenue per ZenithOptimedia 12/05 and 10/09. Google and Yahoo! ad revenue are net 
revenue (ex. Traffic Acquisition Cost). Google revenue per user excludes YouTube users who are not Google 

users. Unique user data per comScore global, which reports a lower global Internet user stat vs. ITU.

CQ3:05 Annualized Global 
Ad Revenue per User ($)

CQ3:09 Annualized Global Ad 
Revenue per User ($)

Total Internet $28.20 $46.41

Global Internet Users (MM) 644 1,165

Google (ex. YouTube) $10.22 $20.06

Yahoo! $6.94 $6.26

MySpace -- $3.55

Microsoft $2.97 $2.37

AOL $7.66 $4.29

YouTube -- $0.59
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New Business Models are Often Created During 
Technology Changes
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China (Owing in Part to Tencent’s Success) Shows ‘Virtual Goods’
Can be Big Business – $2.2B in 2009E Revenue & $24 Annual ARPU

2006E 2007E 2008E 2009E 2010E 2011E 2012E 2013E

Total virtual item sales ($MM) $547 $889 $1,464 $2,207 $3,132 $4,307 $5,763 $7,359
Y/Y Growth -- 62% 65% 51% 42% 38% 34% 28%

Game virtual item sales ($MM) $296 $490 $841 $1,288 $1,858 $2,564 $3,418 $4,439
Y/Y Growth -- 66% 72% 53% 44% 38% 33% 30%

Paying gamers (MM) 18 26 37 46 55 64 74 84
Y/Y Growth -- 44% 43% 25% 20% 17% 15% 14%

ARPU (US$ per Month) $1 $2 $2 $2 $3 $3 $4 $4
Y/Y Growth -- 15% 20% 23% 20% 18% 16% 14%

Non-game virtual item sales ($MM) $252 $399 $623 $918 $1,274 $1,743 $2,346 $2,920
Y/Y Growth -- 58% 56% 47% 39% 37% 35% 25%

Note: ARPU is average revenue per user. Non-game virtual items include virtual gifts / ringtones / wallpapers / avatars + 
accessories.  Source: Richard Ji, Morgan Stanley Research estimates.

Virtual Goods Sales in China, 2006E – 2013E
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In-Place Billing Systems (with likes of Carriers + iTunes) 
Should Create Better Monetization Opportunities than 

Experienced on Desktop Internet
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Advertising + eCommerce (Vendor + Advertiser Paid) = 
Dominate Desktop Internet Revenue…

Note: eCommerce is limited to online retail goods sales; paid services include online banking, travel services…; top 50 global 
Internet companies ranked by 2008 revenue. Source: FactSet, company data, Morgan Stanley Research.  

Revenue Mix for Top 50 Global Internet
(ex. Data Access) Companies

2008E – $91B

AdvertisingAdvertising
40%40%

eCommerceeCommerce
35%35%

Paid ServicesPaid Services
25%25%

Digital ContentDigital Content
(Music, Video(Music, Video……))

5%5%

30% - Users Pay for Instant Access
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…While Premium Content Revenue (User Paid) =
Dominate Mobile Internet Revenue

Note: eCommerce is limited to online retail goods sales; paid services include online banking, travel services; Source: IDC, 
eMarketer, Juniper Research, Morgan Stanley Research.  

Revenue Mix (ex. Data Access) for Global Mobile Internet
2008E – $37B

Digital ContentDigital Content
(Wallpaper, Ringtone, (Wallpaper, Ringtone, 
Downloadable Game, Downloadable Game, 

Music, VideoMusic, Video……))
54%54%

76% - Users Pay 
for Instant 

Access

AdvertisingAdvertising
5%5%

eCommerceeCommerce
73%73%

Paid ServicesPaid Services
22%22%
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Rapid Mobile Internet Growth in Japan Over Past 
Decade Sheds Light on How Internet Monetization

May Develop in Rest of World (ROW)
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ROW’s Mobile Internet Revenue Mix in 2008 = Japan’s in 2000 –
Data Access = 66% in Japan vs. 88% in ROW in 2008
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Note: Mobile online commerce includes retail sales of physical goods and digital / virtual goods such as ringtones / 
wallpapers / avatars; Source: Nema Naoshi / Hironori Tanaka for Japan data, Morgan Stanley Research.
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Rapid Revenue + Market Capitalization Growth of 
Recent Internet Leaders Demonstrates How 

Innovative Products Can Drive Change + Success
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Google – Internet Search Innovation / Leadership Has Driven 
$186B in Wealth Creation Over 11 Years

Note: Google became a publicly-listed company on 8/14/04. Revenue excludes TAC (traffic acquisition cost); Users are 
annual averages per comScore global, excludes YouTube unique users who are not Google users; Global user data prior to 

2005 are Morgan Stanley Research estimates based on MediaMetrix (US only) data; Market capitalization data are year-end 
values per FactSet, 2009E data as of 12/08/09. Source: comScore, FactSet, Morgan Stanley Research.

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009E

Revenue (ex. TAC) ($MM) $19 $86 $345 $939 $1,961 $4,024 $7,296 $11,660 $15,857 $17,483
Y/Y Growth 8585% 352% 299% 172% 109% 105% 81% 60% 36% 10%

Operating Income ($MM) -$12 $23 $208 $583 $1,131 $2,330 $4,049 $5,957 $7,847 $9,464
Margin (%) -64% 27% 60% 62% 58% 58% 55% 51% 49% 54%

Users (MM) 20 54 181 233 284 389 452 532 685 812

Revenue per User ($/yr) $1 $2 $2 $4 $7 $10 $16 $22 $23 $22

Aggregate Paid Clicks (MM) -- -- -- -- -- 14,410 23,773 33,829 40,182 46,157

CPC (Cost per Click) ($) -- -- -- -- -- $0.42 $0.44 $0.49 $0.53 $0.50

Market Capitalization ($B) -- -- -- -- $51 $122 $142 $216 $97 $186

Market Cap per User ($) -- -- -- -- $181 $313 $315 $407 $142 $229

Google Key Financial & Operating Metrics, 2000 – 2009E
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Tencent – Virtual Goods Leadership in China Has Driven 
$35B in Wealth Creation Over 11 Years

Note: Tencent became a publicly-listed company on 6/16/04. Virtual goods revenue reported as IVAS (Internet Value-Added 
Services) revenue; Mobile revenue reported as MVAS (Mobile Value-Added Services) revenue. Active users are averages of 
number of active QQ accounts during the year.  Market capitalization data are year-end values per FactSet, 2009E data as of 

12/05/09. Revenue and Op. Income data assume constant exchange rate 1USD = 6.8RMB. Source: comScore, FactSet, Tencent, 
Morgan Stanley Research. 87

2001 2002 2003 2004 2005 2006 2007 2008 2009E

Revenue ($MM) $7 $39 $108 $168 $210 $412 $562 $1,052 $1,803
Y/Y Growth -- 436% 179% 56% 25% 96% 36% 87% 71%

Virtual Goods (IVAS) $0 $6 $34 $65 $116 $268 $370 $723 $1,391

Mobile (MVAS) $6 $29 $69 $94 $76 $103 $119 $206 $268

Advertising $1 $3 $5 $8 $17 $39 $73 $121 $139
Other $0 $1 $1 $1 $1 $1 $1 $2 $5

Operating Income ($MM) $2 $21 $49 $69 $71 $171 $240 $477 $877
Margin (%) 21% 54% 46% 41% 34% 42% 43% 45% 49%

Active Users (MM) 22 49 68 108 168 217 266 338 446

Revenue per User ($/yr) $0 $1 $2 $2 $1 $2 $2 $3 $4

Market Capitalization ($B) -- -- -- $1 $2 $6 $14 $12 $35

Market Cap per User ($) -- -- -- $10 $11 $29 $51 $34 $78
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Amazon.com – Online Shopping Experience / Logistics 
Leadership Has Driven $58B in Wealth Creation Over 15 Years

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009E

Revenue ($MM) $16 $148 $610 $1,640 $2,762 $3,122 $3,933 $5,264 $6,921 $8,490 $10,711 $14,836 $19,166 $23,694
Y/Y Growth -- 839% 313% 169% 68% 13% 26% 34% 31% 23% 26% 39% 29% 24%

Media -- -- -- -- $2,176 $2,456 $3,099 $4,049 $5,102 $5,931 $7,066 $9,243 $11,083 $12,307

EGM -- -- -- -- $481 $594 $747 $1,103 $1,686 $2,329 $3,361 $5,209 $7,541 $10,748

Other -- -- -- -- $104 $73 $87 $112 $133 $230 $284 $384 $542 $639

Operating Income ($MM) -$6 -$32 -$61 -$352 -$317 -$45 $180 $361 $490 $559 $501 $849 $1,094 $1,495
Margin (%) -38% -22% -10% -21% -11% -1% 5% 7% 7% 7% 5% 6% 6% 6%

Active Customers (MM) -- -- -- 14 20 25 31 39 47 55 64 76 88 101

Revenue per Customer ($/yr) -- -- -- $116 $139 $126 $127 $133 $147 $154 $167 $195 $218 $234

Market Capitalization ($B) -- $1 $17 $26 $6 $4 $7 $21 $18 $20 $16 $39 $22 $58

Market Cap per User ($) -- -- -- $1,863 $281 $163 $236 $537 $386 $357 $255 $507 $249 $575

Note: Amazon.com became a publicly-listed company on 5/17/97. EGM is Electronics and other General Merchandises. 
Market capitalization data are year-end values per FactSet, 2009E data as of 12/08/09. Source: Amazon.com, FactSet, 

Morgan Stanley Research.
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Apple – Mobile Device / Service Leadership Has Driven $166B in 
Wealth Creation Over 8 Years

Mac

iPod

iPhone

iTunes

Others

Mac Mac –– 47%47%

OthersOthers
13%13%

iTunesiTunes
11%11%

iPod iPod –– 29%29%
iPhone iPhone –– 23%23%

Mac Mac –– 40%40%

iPod iPod –– 16%16%

iTunesiTunes
10%10%

OthersOthers
11%11%

$2,533

$608

$2,297$5

$1,571

$3,952

$1,563

$1,018

$1,040$693

CQ2:07 CQ3:09

Total 
Revenue$5,410 $9,870

Market
Cap$134B $171B

Operating 
Margin19% 22%

Source: Company data, market cap data as of 12/08/09. FactSet, Morgan Stanley Research.

Apple’s Revenue Mix, Free Cash Flow & Operating Margin, CQ2:07 vs. CQ3:09

Revenue
($MM)
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Some Companies Can Benefit From Technology 
Changes by Being in the Right Place at the Right Time
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Microsoft – While Not Viewed as an Internet Innovator / Leader, Growth in Internet 
Usage Drove Significant Growth in PC / Windows-Related Sales and Helped Drive 

$240B in Wealth Creation Over 16 Years

1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009E

Revenue (($MM) $4,159 $5,358 $7,661 $9,891 $13,849 $17,524 $21,855 $23,776 $26,847 $30,785 $34,268 $38,474 $41,360 $46,060 $57,898 $61,981 $57,447
Y/Y Growth -- 29% 43% 29% 40% 27% 25% 9% 13% 15% 11% 12% 8% 11% 26% 7% -7%

Client -- -- -- -- -- -- -- -- -- $10,058 $10,921 $11,851 $12,569 $12,391 $17,552 $16,738 $15,109

Server and Tools -- -- -- -- -- -- -- -- -- $5,494 $6,534 $7,857 $8,868 $10,432 $11,992 $14,164 $14,206

Online Services -- -- -- -- -- -- -- -- -- $1,737 $2,104 $2,344 $2,337 $2,304 $2,845 $2,810 $2,136
Enterprise -- -- -- -- -- -- -- -- -- $10,297 $11,719 $13,160 $13,993 $14,453 $18,388 $19,838 $18,058

Entertainment and Devices -- -- -- -- -- -- -- -- -- $3,166 $2,990 $3,262 $3,593 $6,457 $7,093 $8,305 $7,686

Other -- -- -- -- -- -- -- -- -- $33 $0 $0 $0 $23 $28 $126 $252

Operating Income ($MM) $1,469 $1,925 $2,575 $3,567 $6,235 $8,705 $11,304 $11,505 $12,301 $11,643 $11,908 $15,715 $16,907 $16,466 $24,119 $23,448 $19,878
Margin (%) 35% 36% 34% 36% 45% 50% 52% 48% 46% 38% 35% 41% 41% 36% 42% 38% 35%

Active Users (MM) -- -- -- -- -- 328 382 443 504 562 625 695 772 859 955 1072 1160

Revenue per User ($/yr) -- -- -- -- -- $54 $57 $54 $53 $55 $55 $55 $54 $54 $61 $58 $50

Market Capitalization ($B) $25 $30 $53 $72 $152 $268 $461 $423 $393 $293 $276 $310 $266 $234 $276 $252 $265

Market Cap per User ($) -- -- -- -- -- $817 $1,205 $955 $779 $522 $442 $446 $344 $273 $290 $235 $229

Note: Microsoft became a publicly-listed company in 1986. Market capitalization data are year-end values per FactSet, 
2009E data as of 12/08/09. Source: Microsoft, FactSet, Morgan Stanley Research.
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Rapid Ramp of Mobile Internet Usage Will be a Boon to 
Consumers and Some Companies Will Likely Win Big
(Potentially Very Big) While Many Will Wonder What 

Just Happened



Morgan Stanley is currently acting as exclusive financial advisor to AdMob, Inc ("AdMob") in relation to their acquisition by Google Inc, as announced on November 9, 2009. The 
proposed transaction is subject to customary closing conditions. AdMob has agreed to pay fees to Morgan Stanley for its services that are subject to the consummation of the proposed 
transaction. Please refer to the notes at the end of the report.

Morgan Stanley & Co. International plc ("Morgan Stanley") is acting as financial adviser to Vimpelcom Ltd ("Newco"), Telenor ASA ("Telenor") and Altimo Holdings & Investments Ltd. 
("Altimo") in connection with the possible restructuring of Telenor’s and Altimo’s shareholding in Open Joint Stock Company "Vimpel-Communications" ("VimpelCom") and Closed Joint 
Stock Company Kyivstar G.S.M.   In accordance with its general policy, Morgan Stanley currently expresses no rating or price target on VimpelCom or Telenor. This report and the 
information herein are not intended to serve as an endorsement of the proposed transaction.  This report was prepared solely upon information generally available to the public. No 
representation is made that it is accurate and complete. This report is not a recommendation or an offer to buy or sell the securities mentioned. Please refer to the notes at the end of this 
report.

Morgan Stanley & Co. Incorporated is acting as financial advisor to the Audit Committee of the Board of Directors of Clearwire Corporation ("Clearwire") in connection with Clearwire's 
definitive agreement to raise new investment capital, along with Clearwire's common stock rights offering, as announced on November 10, 2009.  Clearwire has agreed to pay fees to 
Morgan Stanley for its financial advice.  Please refer to the notes at the end of the report. 

MTN does a sizable and growing portion of its business, and has assets and investments, in Iran and Sudan, which are generally subject to comprehensive sanctions programs 
administered by the U.S. Department of the Treasury's Office of Foreign Assets Control ("OFAC") and by other countries and multi-national bodies.  MTN also does business in Syria, 
which is subject to certain blocking restrictions administered by OFAC and to other sanctions administered by the U.S. Departments of Commerce and State.

Morgan Stanley is currently acting as financial advisor to Verizon Wireless with respect to the proposed acquisition of certain of its wireless assets by AT&T, Inc. and Atlantic Tele-
Network, as required by the conditions of the regulatory approvals granted for Verizon Wireless' purchase of Alltel Corporation earlier this year.  The proposed acquisitions are subject to 
customary regulatory approvals, as well as other customary closing conditions.  Verizon Wireless has agreed to pay fees to Morgan Stanley for its financial services.  Please refer to the 
notes at the end of the report.

Morgan Stanley Bank International Limited, Milan Branch, an affiliate of Morgan Stanley, is acting as financial advisor to Telecom Italia S.p.A. in relation to the sale of HanseNet 
Telekommunikation GmbH from Telecom Italia S.p.A. to Telefonica S.A.  This report and the information herein are not intended to serve as an endorsement or otherwise of the proposed 
transaction. 

Morgan Stanley & Co. Limited , an affiliate of Morgan Stanley, is acting as financial advisor to Portugal Telecom SGPS, S.A in relation to the sale of its equity stake in Médi Telecom, S.A 
as announced on 1st September 2009.  This report and the information herein are not intended to serve as an endorsement or otherwise of the proposed transaction.  This report was 
prepared solely upon information generally available to the public. No representation is made that it is accurate and complete. This report is not a recommendation or an offer to buy or 
sell the securities mentioned. Please refer to the notes at the end of this report.

Morgan Stanley, S.V., S.A.U., an affiliate of Morgan Stanley, is acting as financial advisor to Sogecable S.A. in relation to the sale of 21% of its Pay TV business to Telefonica, S.A. as 
announced on 25th November 2009.  This report and the information herein are not intended to serve as an endorsement or otherwise of the proposed transaction.  This report was 
prepared solely upon information generally available to the public. No representation is made that it is accurate and complete. This report is not a recommendation or an offer to buy or 
sell the securities mentioned. Please refer to the notes at the end of this report

Morgan Stanley & Co. Limited, an affiliate of Morgan Stanley, is acting as financial adviser to TDC A/S in relation to the merger of Sunrise Communications AG and Orange Switzerland 
as announced on 25 November 2009.  This report and the information herein are not intended to serve as an endorsement or otherwise of the proposed transaction.  This report was 
prepared solely upon information generally available to the public.  No representation is made that it is accurate and complete. This report is not a recommendation or an offer to buy or 
sell the securities mentioned.  Please refer to the notes at the end of this report.
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Morgan Stanley Bank AG, an affiliate of Morgan Stanley, is acting as financial adviser to Deutsche Telekom AG on their purchase of STRATO AG and STRATO Rechenzentrum AG from 
Freenet AG as announced on 19th November 2009.  This report was prepared solely upon information generally available to the public. No representation is made that it is accurate and 
complete. This report is not a recommendation or an offer to buy or sell the securities mentioned. Please refer to the notes at the end of this report.

Morgan Stanley & Co. International plc (Seoul Branch) ("Morgan Stanley")is currently acting as financial advisor to LG Telecom Ltd (LG Telecom) in relation to a proposed merger of LG 
Telecom, LG Dacom Corporation (LG Dacom) and LG Powercom Corporation (LG Powercom) into a single entity as announced on Oct 15, 2009.  The proposed merger is subject to 
approval by shareholders of the three companies, as well as regulatory authorities and to other customary closing conditions.   This report was prepared solely upon information generally 
available to the public. No representation is made that it is accurate and complete. This report is not a recommendation or an offer to buy or sell the securities mentioned.   LG Telecom 
has agreed to pay fees to Morgan Stanley for its financial advice.   Please refer to the notes at the end of this report.

Morgan Stanley is currently acting as financial advisor to Hewlett-Packard Company ("Hewlett-Packard") with respect to its proposed offer to acquire 3Com Corporation ("3Com"), as 
announced on November 11, 2009.  The proposed transaction is subject to the consent of the 3Com shareholders and other customary closing conditions.  This report and the 
information provided herein is not intended to (i) provide voting advice, (ii) serve as an endorsement of the proposed transaction, or (iii) result in the procurement, withholding or 
revocation of a proxy or any other action by a security holder. Hewlett-Packard has agreed to pay fees to Morgan Stanley for its financial advice, including transaction fees that are 
contingent upon the consummation of the proposed transaction.  Please refer to the notes at the end of the report.

Morgan Stanley is currently acting as financial advisor to Comcast Corporation ("Comcast") with respect to its proposed formation of a joint venture with General Electric Co. ("GE") 
consisting of the NBC Universal businesses and  Comcast’s cable networks, regional sports networks and certain digital properties and certain unconsolidated investments.  Morgan 
Stanley is also providing financing in connection with this transaction.  The proposed transaction is subject to regulatory approvals and other customary closing conditions.  Comcast has 
agreed to pay fees to Morgan Stanley for its financial services, including transaction fees and financing fees that are contingent upon the consummation of the proposed transaction.  
Please refer to the notes at the end of the report.

The information and opinions in Morgan Stanley Research were prepared by Morgan Stanley & Co. Incorporated, and/or Morgan Stanley C.T.V.M. S.A. and their affiliates (collectively, 
"Morgan Stanley").

For important disclosures, stock price charts and equity rating histories regarding companies that are the subject of this report, please see the Morgan Stanley Research Disclosure 
Website at www.morganstanley.com/researchdisclosures, or contact your investment representative or Morgan Stanley Research at 1585 Broadway, (Attention: Research Management), 
New York, NY, 10036 USA.

Analyst Certification
The following analysts hereby certify that their views about the companies and their securities discussed in this report are accurately expressed and that they have not received and will 
not receive direct or indirect compensation in exchange for expressing specific recommendations or views in this report: Yvonne Chow, James Dawson, Nick Delfas, Sanjay Devgan, 
Scott Devitt, Simon Flannery, Sean Gardiner, Ehud Gelblum, Keon Han, Adam Holt, Kathryn Huberty, Vinay Jaising, Navin Killa, Mark Lipacis, Bill Lu, Jasmine Lu, Mary Meeker, Naoshi 
Nema, Patrick Standaert, Benjamin Swinburne, Hironori Tanaka.

Unless otherwise stated, the individuals listed on the cover page of this report are research analysts.

Global Research Conflict Management Policy
Morgan Stanley Research has been published in accordance with our conflict management policy, which is available at www.morganstanley.com/institutional/research/conflictpolicies.
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Important US Regulatory Disclosures on Subject Companies
The following analyst or strategist (or a household member) owns securities (or related derivatives) in a company that he or she covers or recommends in Morgan Stanley Research: 
James Dawson - Telefonica (common or preferred stock); Bill Lu - Intel Corporation (common or preferred stock); Jasmine Lu - Acer Inc. (common or preferred stock); Mary Meeker -
Amazon.com (common or preferred stock), eBay (common or preferred stock), Microsoft (common or preferred stock), Time Warner Inc. (common or preferred stock), Yahoo! (common or 
preferred stock). Morgan Stanley policy prohibits research analysts, strategists and research associates from investing in securities in their sub industry as defined by the Global Industry 
Classification Standard ("GICS," which was developed by and is the exclusive property of MSCI and S&P).  Analysts may nevertheless own such securities to the extent acquired under a 
prior policy or in a merger, fund distribution or other involuntary acquisition.

As of November 30, 2009, Morgan Stanley beneficially owned 1% or more of a class of common equity securities of the following companies covered in Morgan Stanley Research: Acer 
Inc., Adobe Systems, ADTRAN Inc., Alcatel-Lucent, Amazon.com, America Movil, Apple, Inc., Aruba Networks, Inc., AT&T, Inc., Blue Nile Inc, Cablevision Systems, CBS Corporation, 
China Telecom, Cisco Systems, Inc., Comcast Corporation, DELL, DeNA, Deutsche Telekom, Digital River Inc, eAccess, eBay, FedEx Corporation, France Telecom, Google, GSI 
COMMERCE, Hewlett-Packard, Hon Hai Precision, HTC Corporation, IAC/InterActiveCorp, Intel Corporation, Macquarie Group Limited, Mercadolibre Inc., Netflix Inc, Nintendo, Nokia, 
OpenTable Inc., Palm, Inc., priceline.com, Qualcomm Inc., Rakuten, Research In Motion Ltd., Samsung Electronics, SBA Communications, Seagate Technology, Sohu.com Inc, Sony, 
Starbucks Corp., Telecom Italia, Telefonica, Telekom Austria, Tellabs, Inc., Tencent Holdings Ltd., Time Warner Inc., Toshiba, Verizon Communications, Vistaprint N.V., Vodafone Group, 
WebMD Health Corp., Yahoo!.

As of November 30, 2009, Morgan Stanley held a net long or short position of US$1 million or more of the debt securities of the following issuers covered in Morgan Stanley Research 
(including where guarantor of the securities): 3Com Corporation, Adobe Systems, Alcatel-Lucent, America Movil, American Tower Corp., AT&T, Inc., Bharti Airtel Limited, Cablevision 
Systems, CBS Corporation, China Mobile Limited, Cisco Systems, Inc., Coca-Cola Co., Comcast Corporation, Corning Inc., Crown Castle Corp., DELL, Deutsche Telekom, eBay, FedEx 
Corporation, France Telecom, GSI COMMERCE, Hewlett-Packard, Hutchison Whampoa, IAC/InterActiveCorp, Iliad, Intel Corporation, Juniper Networks, Inc., KDDI, LG Electronics, 
Limited Brands Inc, Macquarie Group Limited, Microsoft, Mobile TeleSystems, Motorola Inc., NIKE, Inc., Nokia, NTT DOCOMO, Palm, Inc., PepsiCo Inc., Samsung Electronics, Seagate 
Technology, Sharp, SK Telecom, Softbank, Sprint Nextel Corporation, Telecom Italia, Telefonica, Telekom Austria, Telstra Corporation, Texas Instruments, Time Warner Inc., Toshiba, 
Verizon Communications, Vodafone Group, Yahoo!, Yum! Brands, Inc., Rogers Communications, Inc., Ericsson, Sony.

Within the last 12 months, Morgan Stanley managed or co-managed a public offering (or 144A offering) of securities of Alcatel-Lucent, America Movil, American Tower Corp., Cablevision 
Systems, Cisco Systems, Inc., Clearwire Corporation, Comcast Corporation, Crown Castle Corp., DELL, France Telecom, GSI COMMERCE, Hewlett-Packard, Microsoft, Netflix Inc, 
Palm, Inc., PepsiCo Inc., Seagate Technology, Telecom Italia, Telefonica, Verizon Communications, Vodafone Group, Yum! Brands, Inc..

Within the last 12 months, Morgan Stanley has received compensation for investment banking services from  Adobe Systems, Alcatel-Lucent, Amazon.com, America Movil, American 
Tower Corp., ARM Holdings Plc, AT&T, Inc., Cablevision Systems, CBS Corporation, Cisco Systems, Inc., Clearwire Corporation, Coca-Cola Co., Comcast Corporation, Crown Castle 
Corp., DELL, Deutsche Telekom, eBay, Etihad Etisalat, FedEx Corporation, France Telecom, Google, Gree, GSI COMMERCE, Hewlett-Packard, Hutchison Whampoa, 
IAC/InterActiveCorp, Intel Corporation, Juniper Networks, Inc., KongZhong Corp, Lenovo, LG Electronics, Limited Brands Inc, Microsoft, Motorola Inc., Netflix Inc, NIKE, Inc., Nokia, NTT 
DOCOMO, Palm, Inc., PepsiCo Inc., priceline.com, Qualcomm Inc., Seagate Technology, Sharp, SK Telecom, Softbank, Sprint Nextel Corporation, Starbucks Corp., Telecom Italia, 
Telefonica, Texas Instruments, Time Warner Inc., Toshiba, Verizon Communications, Vodafone Group, Yum! Brands, Inc., Nationwide Financial Services, Ericsson.

In the next 3 months, Morgan Stanley expects to receive or intends to seek compensation for investment banking services from 3Com Corporation, Adobe Systems, ADTRAN Inc., 
Alcatel-Lucent, Amazon.com, America Movil, American Tower Corp., Apple, Inc., ARM Holdings Plc, AT&T, Inc., Blue Nile Inc, Cablevision Systems, CBS Corporation, China Mobile 
Limited, China Telecom, Cisco Systems, Inc., Clearwire Corporation, Coca-Cola Co., Comcast Corporation, Corning Inc., Crown Castle Corp., DELL, Deutsche Telekom, Dice Holdings, 
Inc., Digital River Inc, eBay, Etihad Etisalat, France Telecom, Glu Mobile Inc, Google, GSI COMMERCE, Hewlett-Packard, Hon Hai Precision, HTC Corporation, Hutchison Whampoa, 
IAC/InterActiveCorp, Iliad, Infinera Corporation, Intel Corporation, Juniper Networks, Inc., Lenovo, LG Electronics, Macquarie Group Limited, Marvell Technology Group Ltd, MediaTek, 
Mercadolibre Inc., Microsoft, Mobile TeleSystems, Motorola Inc., Netflix Inc, NIKE, Inc., Nintendo, Nokia, NTT DOCOMO, OpenTable Inc., Palm, Inc., PepsiCo Inc., priceline.com, 
Qualcomm Inc., Rakuten, Research In Motion Ltd., Riverbed Technology, Inc., Safaricom, Samsung Electronics, SBA Communications, Seagate Technology, Sharp, SK Telecom, Sprint 
Nextel Corporation, Starbucks Corp., TechTarget, Inc., Telecom Italia, Telefonica, Telekom Austria, Tellabs, Inc., Telstra Corporation, Tencent Holdings Ltd., Texas Instruments, Time 
Warner Inc., Toshiba, Verizon Communications, Vimpelcom, Vistaprint N.V., Vodafone Group, WebMD Health Corp., Yahoo Japan, Yahoo!, Yum! Brands, Inc.. AdMob, Inc., Amobee , 
Facebook, Gilt Groupe, Inc., Huawei Technologies Co Ltd, MegaFon, Nationwide Financial Services, Ngmoco, Inc, Tom Online, Twitter, Inc., Viettel Corporation, Zillow.Com, Zynga 
Game Network Inc., Ericsson, Sony
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Within the last 12 months, Morgan Stanley & Co. Incorporated has received compensation for products and services other than investment banking services from Amazon.com, America 
Movil, Apple, Inc., AT&T, Inc., CBS Corporation, Cisco Systems, Inc., DELL, Deutsche Telekom, eBay, France Telecom, Google, Hewlett-Packard, Hutchison Whampoa, 
IAC/InterActiveCorp, Intel Corporation, Lenovo, LG Electronics, Macquarie Group Limited, Microsoft, PepsiCo Inc., priceline.com, Qualcomm Inc., Rakuten, Samsung Electronics, 
Seagate Technology, SK Telecom, Softbank, Starbucks Corp., Telecom Italia, Telefonica, Texas Instruments, Time Warner Inc., Verizon Communications, Vodafone Group, Yum! 
Brands, Inc.

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: 
3Com Corporation, Adobe Systems, ADTRAN Inc., Alcatel-Lucent, Amazon.com, America Movil, American Tower Corp., Apple, Inc., ARM Holdings Plc, AT&T, Inc., Blue Nile Inc, 
Cablevision Systems, CBS Corporation, China Mobile Limited, China Telecom, Cisco Systems, Inc., Clearwire Corporation, Coca-Cola Co., Comcast Corporation, Corning Inc., Crown 
Castle Corp., DELL, Deutsche Telekom, Dice Holdings, Inc., Digital River Inc, eBay, Etihad Etisalat, FedEx Corporation, France Telecom, Glu Mobile Inc, Google, Gree, GSI 
COMMERCE, Hewlett-Packard, Hon Hai Precision, HTC Corporation, Hutchison Whampoa, IAC/InterActiveCorp, Iliad, Infinera Corporation, Intel Corporation, Juniper Networks, Inc., 
KongZhong Corp, Lenovo, LG Electronics, Limited Brands Inc, Macquarie Group Limited, Marvell Technology Group Ltd, MediaTek, Mercadolibre Inc., Microsoft, Mobile TeleSystems, 
Motorola Inc., Netflix Inc, NIKE, Inc., Nintendo, Nokia, NTT DOCOMO, OpenTable Inc., Palm, Inc., PepsiCo Inc., priceline.com, Qualcomm Inc., Rakuten, Research In Motion Ltd., 
Riverbed Technology, Inc., Safaricom, Samsung Electronics, SBA Communications, Seagate Technology, Sharp, SK Telecom, Softbank, Sprint Nextel Corporation, Starbucks Corp., 
TechTarget, Inc., Telecom Italia, Telefonica, Telekom Austria, Tellabs, Inc., Telstra Corporation, Tencent Holdings Ltd., Texas Instruments, Time Warner Inc., Toshiba, Verizon 
Communications, Vimpelcom, Vistaprint N.V., Vodafone Group, WebMD Health Corp., Yahoo Japan, Yahoo!, Yum! Brands, Inc., AdMob, Inc., Amobee, Facebook, Gilt Groupe, Inc., 
Huawei Technologies Co Ltd, Megafon, Nationwide Financial Services, Ngmoco, Inc, Tom Online, Twitter, Inc., Viettel Corporation, Zillow.Com, Zynga Game Network Inc., Broadcom 
Corporation, Rogers Communications, Inc., Ericsson, Sony.

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: 3Com Corporation, Acer Inc., Adobe Systems, ADTRAN Inc., Alcatel-Lucent, Amazon.com, America Movil, 
American Tower Corp., Apple, Inc., ARM Holdings Plc, AT&T, Inc., CBS Corporation, China Unicom, Cisco Systems, Inc., Clearwire Corporation, Comcast Corporation, Corning Inc., 
Crown Castle Corp., DELL, DeNA, Deutsche Telekom, eAccess, eBay, FedEx Corporation, France Telecom, Google, Hewlett-Packard, Hon Hai Precision, Hutchison Whampoa, 
IAC/InterActiveCorp, Intel Corporation, Juniper Networks, Inc., KongZhong Corp, Lenovo, LG Electronics, Macquarie Group Limited, Microsoft, Mobile TeleSystems, Motorola Inc., Netflix 
Inc, NIKE, Inc., Nintendo, NTT DOCOMO, OpenTable Inc., PepsiCo Inc., priceline.com, Qualcomm Inc., Rakuten, Samsung Electronics, Seagate Technology, Sharp, SK Telecom, 
Softbank, Sprint Nextel Corporation, Starbucks Corp., Telecom Italia, Telefonica, Telstra Corporation, Texas Instruments, Time Warner Inc., Toshiba, Verizon Communications, Vodafone 
Group, Yum! Brands, Inc., Ericsson, Sony.

Within the last 12 months, an affiliate of Morgan Stanley & Co. Incorporated has received compensation for products and services other than investment banking services from 
KongZhong Corp, Broadcom Corporation, Rogers Communications, Inc., Sony.

An employee, director or consultant of Morgan Stanley is a director of AT&T, Inc., Etihad Etisalat, Microsoft, Verizon Communications, Yahoo!.

Morgan Stanley & Co. Incorporated makes a market in the securities of 1-800-Flowers.com, Inc, 3Com Corporation, Adobe Systems, ADTRAN Inc., Amazon.com, American Tower Corp., 
Apple, Inc., Aruba Networks, Inc., AT&T, Inc., Blue Nile Inc, Cablevision Systems, CBS Corporation, Cisco Systems, Inc., Clearwire Corporation, Coca-Cola Co., Comcast Corporation, 
Corning Inc., Crown Castle Corp., DELL, Dice Holdings, Inc., Digital River Inc, drugstore.com, eBay, EchoStar Corporation, FedEx Corporation, Google, GSI COMMERCE, Hewlett-
Packard, IAC/InterActiveCorp, Infinera Corporation, Intel Corporation, Juniper Networks, Inc., Limited Brands Inc, Marvell Technology Group Ltd, Mercadolibre Inc., Microsoft, Motorola 
Inc., Netflix Inc, NETGEAR Inc, NIKE, Inc., Overstock.com Inc, Palm, Inc., PepsiCo Inc., priceline.com, Qualcomm Inc., Riverbed Technology, Inc., SBA Communications, Seagate 
Technology, Shutterfly Inc, Sohu.com Inc, Sprint Nextel Corporation, Starbucks Corp., TechTarget, Inc., Tellabs, Inc., Texas Instruments, Time Warner Inc., Verizon Communications, 
Vistaprint N.V., WebMD Health Corp., Western Digital, Yahoo!, Yum! Brands, Inc., Broadcom Corporation.

Skype is an eBay company

Urbanspoon is a wholly-owned business of IAC.

Victoria’s Secret is a subsidiary of Limited Brands
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Arqiva is owned by a consortium of investors led by MacQuarie Communications Infrastructure Group (MCG).  MCG is managed by Macquarie Communications Infrastructure 
Management Limited, a wholly owned subsidiary of Macquaries Group Limited.

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.

The fixed income research analysts or strategists 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' 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 and specialized 
trading, risk arbitrage and other proprietary trading, 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.

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 November 30, 2009)
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.

Disclosure Section (cont.)

Coverage Universe Investment Banking Clients (IBC)

Stock Rating Category Count % of Total Count
% of 

Total IBC
% of Rating 

Category

Overweight/Buy 915 38% 284 41% 31%

Equal-weight/Hold 1077 45% 312 45% 29%

Not-Rated/Hold 25 1% 2 0% 8%

Underweight/Sell 384 16% 89 13% 23%

Total 2,401 687

Data include common stock and ADRs currently assigned ratings. 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. Investment Banking Clients are companies 
from whom Morgan Stanley or an affiliate received investment banking compensation in 
the last 12 months.



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.
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Stock Price, Price Target and Rating History (See Rating Definitions)
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Important Disclosures for Morgan Stanley Smith Barney LLC Customers
Citi Investment Research & Analysis (CIRA) research reports may be available about the companies or topics that are the subject of Morgan Stanley Research.  Ask your Financial 
Advisor or use Research Center to view any available CIRA research reports in addition to Morgan Stanley research reports.

Important disclosures regarding the relationship between the companies that are the subject of Morgan Stanley Research and Morgan Stanley Smith Barney LLC, Morgan Stanley and 
Citigroup Global Markets Inc. or any of their affiliates, are available on the Morgan Stanley Smith Barney disclosure website at www.morganstanleysmithbarney.com/researchdisclosures.

For Morgan Stanley and Citigroup Global Markets, Inc. specific disclosures, you may refer to www.morganstanley.com/researchdisclosures and 
https://www.citigroupgeo.com/geopublic/Disclosures/index_a.html.

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 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 Client Link at www.morganstanley.com.

For a discussion, if applicable, of the valuation methods and the risks related to any price targets, please refer to the latest relevant published research on these stocks.

Morgan Stanley Research does not provide individually tailored investment advice. Morgan Stanley Research has been prepared without regard to the individual financial circumstances 
and objectives of persons 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 a particular investment or strategy will depend on an investor's individual 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 "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.

Morgan Stanley Research personnel conduct site visits from time to time but are prohibited from accepting payment or reimbursement by the company of travel expenses for such visits.

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.

Morgan Stanley may make investment decisions or take proprietary positions that are inconsistent with the recommendations or views in this report.
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To our readers in Taiwan:  Information on securities/instruments that trade in Taiwan is distributed by Morgan Stanley Taiwan Limited ("MSTL"). Such information is for your reference 
only.  Information on any securities/instruments issued by a company owned by the government of or incorporated in the PRC and listed in on the Stock Exchange of Hong Kong 
("SEHK"), namely the H-shares, including the component company stocks of the Stock Exchange of Hong Kong ("SEHK")'s Hang Seng China Enterprise Index; or any 
securities/instruments issued by a company that is 30% or more directly- or indirectly-owned by the government of or a company incorporated in the PRC and traded on an exchange in 
Hong Kong or Macau, namely SEHK's Red Chip shares, including the component company of the SEHK's China-affiliated Corp Index is distributed only to Taiwan Securities Investment 
Trust Enterprises ("SITE"). 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.  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.

To our readers in Hong Kong: Information is distributed in Hong Kong by and on behalf of, and is attributable to, Morgan Stanley Asia Limited as part of its regulated activities in Hong 
Kong. If you have any queries concerning Morgan Stanley Research, please contact our Hong Kong sales representatives.

Morgan Stanley Research is disseminated in Japan by Morgan Stanley Japan Securities Co., Ltd.; in Hong Kong by Morgan Stanley Asia Limited (which accepts responsibility for its 
contents); in Singapore by Morgan Stanley Asia (Singapore) Pte. (Registration number 199206298Z) and/or Morgan Stanley Asia (Singapore) Securities Pte Ltd (Registration number 
200008434H), regulated by the Monetary Authority of Singapore, which accepts responsibility for its contents; 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 Smith Barney 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 Canada by Morgan Stanley Canada Limited, which has approved of, and has agreed to take responsibility for, the contents of Morgan Stanley 
Research 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 United States by Morgan Stanley & Co. Incorporated, which accepts responsibility for its contents.  Morgan Stanley & Co. International plc, 
authorized and regulated by the Financial Services 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.  Morgan Stanley Private Wealth Management Limited, authorized and regulated by the 
Financial Services Authority, also disseminates Morgan Stanley Research in the UK.  Private U.K. investors should obtain the advice of their Morgan Stanley & Co. International plc or 
Morgan Stanley Private Wealth Management representative about the investments concerned.  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 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 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 in accordance with a contract of engagement on investment advisory concluded between brokerage houses, portfolio management companies, 
non-deposit banks and clients. Comments and recommendations stated here rely on the individual opinions of the ones providing these comments and recommendations. 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.
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MTN does a sizable and growing portion of its business, and has assets and investments, in Iran and Sudan, which are generally subject to comprehensive sanctions programs 
administered by the U.S. Department of the Treasury's Office of Foreign Assets Control ("OFAC") and by other countries and multi-national bodies. MTN also does business in Syria, 
which is subject to certain blocking restrictions administered by OFAC and to other sanctions administered by the U.S. Departments of Commerce and State.

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

Morgan Stanley Research is disseminated and available primarily electronically, and, in some cases, in printed form.

Additional information on recommended securities/instruments is available on request.
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