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Wireless Industry At A Quick Glance

Wireless operators pursing very divergent strategies

 AT&T: Integrating TWX assets and focused on growing WarnerMedia and its Advertising business; T’s wireless strategy 
centered on a bundling approach to combine linear/over-the-top video, content and wireless services

 Sprint: Advertising focused on narrowing gap between its network and other carriers (namely VZ) which charge higher 
prices; Many of promotions involve BOGO (buy-one-get-one free) equipment offers and bundled video product (Hulu)

 T-Mobile: Continues to differentiate with consumer-friendly Un-carrier initiatives while expanding its geographic coverage; 
The focus of its promotions (55+ year-old consumers, military, family plans) centers on higher credit-quality consumers, 
primarily customers of T and VZ

 Verizon: Continues to price at premium based on its network quality vs. peers; Unlike closest competitor (T), VZ sees no 
near-term need to own linear content and prefers to be over-the-top video/content distributor; Only one of 4 national 
operators to NOT offer video bundle in its service plans

 TMUS/S? (New T-Mobile): If the deal is approved, the “New T-Mobile” will have the most impressive spectrum assets of 
any of the three remaining players and a strong platform to compete with VZ/T in a 5G world; However, regulatory approval is 
no “lay-up,” particularly with the Department of Justice (DoJ) that tends to look at market concentration metrics like the HHI 
(Herfindahl-Hirschman Index)

Source:  Company websites and Wells Fargo Securities, LLC
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Big 4 Wireless Carriers’ Strategies

Verizon:

• Focused on densification of 5G footprint.

• Being very aggressive in mmWave spectrum 
deployment (StraightPath was very good 
acquisition for them if this spectrum works!)

• Working to lay the groundwork for 5G network 
infrastructure.  

AT&T:

• Focused more on spectrum than capital 
intensive model. Was largest spender ($18B) in 
AWS-3 auction

• Currently deploying 60MHz of previously 
unused spectrum, including FirstNet 700MHz.

• Opted for a mix shift to wireline assets, 
building fiber to more locations that allow 
integrated carrier cross-selling (i.e.: wireless, 
satellite, wired video delivery platforms). 

Sprint:

• Most spectrum of all Big 4 carriers, with 
208MHz in total.  158MHz of 2.5GHz spectrum, 
which we view as its “secret sauce”.

• 40% of all data traffic carried on 2.5GHz 
spectrum, yet only 25% of its 2.5GHz spectrum 
holdings.

• Network strategy includes “tens of thousands of 
sites” (i.e.: macros, small cells, femto cells, etc.)

T-Mobile:

• Building out 600MHz network coverage.  

• Won $8.0B of 600MHz spectrum in broadcast 
incentive auction.  Expect to quickly deploy 
that spectrum, ahead of expectations.

• Own 100MM POPs of 28GHz spectrum, expect 
to layer that on for 5G capacity over time.  
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AT&T

Wireless Strategy, our take:   

 All about the bundle!  Video and wireless.  Expect to roll out 4 different tiers of video service. Watch 
how your children are consuming content these days.

 TWX acquisition expected to help leverage unique content in compelling service bundles

 Seemed to slow wireless build and focus more on pushing fiber into the ground .  Believe T is focused on 
spending on wireline infrastructure in an effort to support the anticipated wireless data “tsunami” that 
is on the come with video entering the fold. 

 We expect T to shift spending back to towers in 2019 and beyond. Currently deploying 60MHz of 
spectrum (i.e.: AWS-3, WCS, FirstNet 700MHz).

 Banking more on spectrum than capex.  AT&T spent $18B (the highest bidder) in the AWS-3 auction.    
Never met a spectrum deal it did not seem to like (i.e. Aloha Wireless, Atlantic Cellular, LEAP).  

 Mexico (through the recent acquisitions of Nextel  International’s Mexican assets and Iusacell) is part of 
the view to make a 400MM POP North American wireless footprint.   

 T views the critical bundle as “Wireless, Broadband and Video.”   With DTV and TWX now closed, it 
should begin to connect these dots.  T’s video strategy with several different offers (i.e.: linear, OTT, 
thin client, and wireless) is front and center, in our view.
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Verizon

Wireless Strategy, our take:   

 Strong overall wireless network quality, in our view; focused on densification of LTE in metro footprint.  

 Spent less on spectrum than closest peer (AT&T) in recent spectrum auction.  Shifting to capex driven 
model (with large emphasis on small cells).  

 Has first mover advantage on its mmWave spectrum (+24GHz) portfolio, in our view.  More supply 
coming down the pike but not enough in the short term for the other Big 4 to catch up to VZ.  

 Like T, we believe it’s at the cusp of important changes on wireless side with fixed wireless service  
being the heart of the 5G offering. 

 Playing content side in different way than T.  Feel no need to own linear content….but rather partner.  
Has already signed some important OTT deals with content players (including ESPN and YouTube TV).  
We believe this will be three pillar strategy: 1) premium content, 2) pay per view and 3) advertising. 

 In 2017, went to Unlimited very reluctantly and made T make a similar move.   

 When you are on top it is hard to stay there!  
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Sprint Corp.

Wireless Strategy, our take: 

 After the April 29, 2018 S/TMUS merger announcement, the biggest question is whether the two 
companies will aggressively pursue their standalone network strategies or hold off, pending deal 
approval/conditions.

 Spectrum value is very deep, with its significant holdings of 2.5GHz spectrum – has more spectrum 
than any of the big 4 carriers.  Big empty airplane!

 Big checkbook behind Sprint is Softbank.  Softbank CEO (Masa Son) has dug into the weeds and seems 
intently focused on turning it around. 

 Network has always been an issue for Sprint….but has started  to improve.  Root Metrics recognition 
has improved y/y since 2017.  Small cells are a major part of the forward looking strategy, though actual 
network strategy remains a mystery.  Most are wondering, is the US like Japan?

 Prioritizing expense improvements in areas like roaming expense, procurement, distribution, backhaul 
and handset costs.

 Damaged brand, in our view – takes a long time to repair.

 Distribution key focus for Sprint.  Optimizing RadioShack stores  with Sprint branding.  

 Multiple carrier aggregation chipsets slowly working themselves into the base, which would allow 
Sprint to access multiple 20 MHz channels
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T-Mobile US, Inc.

Wireless Strategy, our take:

 Similar to S, the result of its pursued merger has implications that might ripple through its network 
team’s strategy.  

 TMUS has had a renaissance since getting the iPhone in April 2013 and successfully embraced social 
media platform to build the brand.  The TMUS user is frugal – but cool at the same time! 

 Pulling many “uncarriers” out of the hat.  

 Hit and identified all the many “pain points” of the US wireless consumer.  The Southwest Airlines of 
the wireless industry, in our view!

 Clear leader in postpay  subs.  

 Un-carrier program has driven subs growth, and ARPU stabilization has followed.  

 Significant strides with network since completion of MetroPCS acquisition (completed May 2013) , 
including nationwide launch of VoLTE, ongoing progress toward MetroPCS spectrum re-farming, and 
vast improvements in network performance

 Largest amount of prepay subs of the Big 4  (16MM+) 

 Like Sprint, lack coverage in rural America – however they have been adding this with their A block 
spectrum and 600MHz. This is good for regional players (like US Cellular) and TMUS was one of the 
big winners in the broadcast auction, spending $8.0B in total.  

 If industry is turning to video and content – TMUS is opting to partner with content owners vs. owning 
the content outright.  
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Hype around 5G slowly turning into reality, in our view
 There is currently a carrier “arms race” to become the first to launch 5G services, which will bring lower latency, higher throughput and longer 

battery life to the mobile ecosystem

 VZ: Initial commercial launch of “fixed wireless” 5G in the second half of 2018 targeted 4 cities (with Sacramento & LA  being 2 of the 4); VZ 
is leveraging its +1,200 avg. MHz of mmWave spectrum for both fixed wireless and mobile 5G applications

 AT&T: Currently has 5G across 19 cities and plans to have it nationwide in 2020; while AT&T has been trialing 5G technologies with its 
“5G Evolution” launches across 23 major metro areas; AT&T has also conducted fixed wireless 5G trials across 4 markets

 TMUS: The first to commit to a nationwide 5G roll-out, with initial launches during 2019 and a broader nationwide launch by 2020; TMUS
is dedicating a portion of its acquired 600MHz spectrum as its base spectrum for mobile 5G

 Sprint: Plans to begin commercial roll-outs of mobile 5G in the first half of 2019, leveraging its ~158 avg. MHz of 2.5 GHz spectrum; Sprint 
will “tri-band” its entire network over the next 2 years to enable a true mobile 5G experience

 In our view, the near-term winners in the 5G race are the infrastructure “arms dealers,” particularly the fiber providers, small cell and macro 
tower operators, and spectrum owners

 Near-term winners from the 5G theme under our coverage include CCI, AMT, ZAYO, SBAC and DY; Longer-term, we believe EQIX could 
have an increasing role in the deployment of compute nodes at the mobile edge

Source:  5G Americas and Wells Fargo Securities, LLC

Big 4 Wireless Carriers’ 5G Strategies
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Spectrum remains life-blood of wireless networks, in our view, as evidenced by 
increasing demand for ultra-high band
 Each wireless carrier is taking a slightly different approach in terms of spectrum deployment for mobile 5G, although we believe low, mid, 

high and (increasingly) ultra-high band spectrum will all be critical to next generation mobile networks

 VZ: Substantial holdings of low 700MHz (C Block), 850MHz, and AWS (purchase from cable consortium + $10.4B from AWS-3 
auction); Largest holder of mmWave spectrum, which it will leverage for mobile and fixed wireless 5G deployments

 T: Primarily 700MHz and 850MHz holdings and have been adding AWS and 2.1 GHz for capacity.  Spent $18.2B in AWS-3 auction 
(mostly in J block) and won the FirstNet award for 20MHz of 700MHz spectrum.

 S: Substantial metro capacity with 2.5GHz spectrum (multiple 20x20 channels), along with 1900 and 800 MHz spectrum.  Did not 
participate in AWS-3 or broadcast auctions. 

 TMUS: Contiguous spectrum bands across the AWS, PCS and 700MHz frequencies.  Spent $1.8B in AWS-3 auction and $8.0B in 
broadcast incentive auction.  Will use 600MHz as base spectrum for 5G. 

 TMUS / S together in 2019?  The planned merger between S / TMUS  (announced April 2018) centers around the 5G argument.  
With the deepest spectrum position of any of the Big 4 (IF approved!) – we believe this could be the 5G dark horse to watch.  

Spectrum Remains The Lifeblood Of Wireless

Source: FCC, Moise Advisory, and Wells Fargo Securities, LLC
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More Spectrum To Come In 2019

Source: FCC and Wells Fargo Securities, LLC
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Auction 101 Summary: 28GHz For $0.0112/MHz-POP

Source: FCC and Wells Fargo Securities, LLC
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Auction 101: $703MM in PWBs, or ~$0.0112/MHz-POP

• Auction 101 concluded on 1/24/2019 after 176 rounds of bidding.  
• Provisional winning bids (PWBs)  totaled $702.6MM, or $0.0112/MHz-POP.
• This represents a discount to the $0.017/MHz-POP that VZ paid for StraightPath.
• While winning bidders remain unknown at this time, we suspect VZ was most active in this auction.  
• Auction 102 expected to begin no sooner than 4 weeks after the release of the public notice announcing the closing of Auction 101. In 

Auction 102, the FCC will be auctioning off 2,912 unpaired licenses in the 24.75 GHz to 25.25 GHz band. Unlike Auction 101, the FCC 
is essentially offering nationwide spectrum (~313 million POPs), so we expect this auction should bring in more interest from the 
carriers than Auction 101 as it offers more of a clean slate to pick up spectrum in wider swaths. In our view, AT&T will top that list.
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What is Next on Spectrum Front? 

• Watch what is happening on 3.5GHz CBRS scene (TMUS and VZ pressing there)

• Don’t forget about unlicensed spectrum (5GHz)

• And….with the S / TMUS announcement – there could be a divestiture of 2.5GHz

• C-Band also getting a lot of attention (satellite spectrum)

• More mmWave auctions coming (LMDS – is the 3rd time the charm?)

• What is Charlie Ergen’s next move??

• Is Verizon really comfortable with their existing spectrum portfolio?  (Especially 
post the February 2017  Unlimited Plan)….if they don’t need more spectrum – they 
will need more cell sites!  
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Fundamental drivers intact for towercos, in our view. 

 A number of fundamentals remain intact, in our view, for the tower sector in 2019 which should drive U.S. carrier leasing activity up 
yr/yr

 Small cell and network densification are accelerating ahead of 5G services, with small cell RFPs up significantly yr/yr along with 
RFPs for dark fiber to cell sites

 With all 50 states opted into FirstNet, T has started its first wave of amendments, with the towercos providing conservative 
guidance on FirstNet’s 2018 impact; T will deploy the 700MHz FirstNet spectrum along with its AWS-3 and WCS

 While Sprint and T-Mobile proposed merger is driven by network synergies, we believe the near-term will be positive for the tower 
cos.  Irrespective of the merger, both carriers still have spectrum to light up – namely S’s 2.5GHz spectrum and TMUS’s 600MHz. 
Checks show S messaging to vendors implies steep ramp in spending related to Massive MIMO antennas and new site build. TMUS 
checks show no slow down in network investment since the merger announcement.  It remains focused on clearing and lighting up
its 600Mhz spectrum for deployment  

 After several years of y/y decline in wireless capex spend, all 3 tower companies poised to benefit from reacceleration of U.S. 
wireless capex in 2018 and 2019E.  

Towers Remain The Core Wireless Asset

Source: Company reports  and Wells Fargo Securities, LLC estimates

Source: Company reports  and Wells Fargo Securities, LLC
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Fritzsche’s View

 Expect Continued Growth In 2019, Driven Mainly By VZ & TMUS

 After a historic slow 2016 leasing year, 2017 returned to growth, and was continued through 2018.  VZ remained 
consistent in its network spend and TMUS began deploying its 600MHz spectrum expeditiously.  

 Big 4 carriers (T in particular) maintained their defiant stance in dealing with the towercos, but that pushback 
waned some in 2018, where momentum started to build (as did towercos’ backlogs).

 Our checks confirm that T has resurged in towerco spending, and is poised to contribute to increased organic 
growth rates with the towercos in 2019.

 Towers Have Had Impressive Run; Struggle With Risk/Reward At Current Valuations

 Peer group trades at +21x 2020E AFFO, by our estimates. Continue to push and set peak levels.

 5G hype is there but not there in reality (yet).  Believe most carrier activity is currently revolving around 4G 
initiatives.  We anticipate 5G will come but not until standards are set, and are in early innings. 

 Sprint and TMUS pursuing standalone network deployment activities.  Pace of builds remains an unknown but 
TMUS clearly isn’t slowing down, and S has confirmed it was 2x its network capex spend in 2018 and 2019.

 AT&T’s “One Touch” initiative (700MHz FirstNet + AWS-3 + WCS) under way and ramped through YE2018.  

 VZ is consistent and we don’t expect them to slow down.  Fiber is big focus but small cells and macro are natural 
extension of this fiber push…..you wouldn’t do one without the other!  VZ’s entire message is about the strength 
of the network, and life has gotten a lot harder for VZ since the Unlimited plans launched in February 2017. 

 DISH’s buildout deadline is looming and committed to building nationwide narrow-band IoT network with 
$500MM - $1.0B of initial capital.  
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American Tower REIT, Inc.

Thesis:

 We believe the overall macro environment (i.e. spectrum crunch, LTE deployment) bodes well for 
towers. However, on the international side, AMT faces some headwinds beyond FX (loss of Indian 
customer; less LatAm spend by AT&T) and the U.S. carriers seem to be facing near term issues which 
has caused spending to be less than robust than hoped. 

Investment Positives:

 Relatively conservative leverage vs. tower peers

 International exposure represents better growth area over time, in our view

 International focus also gives it large “portfolio diversification”

 Domestic growth driven by Big 4 carrier spending, with T as largest new business customer

 Own VZ towers that have strong lease up opportunity

 Organic growth intact, with 2019E expectations for +7.0% U.S. organic tenant billings offset by -2.0% 
internationally driven by India wireless carrier consolidation.  

Concerns / Risks:

 International segment has lower zoning requirements and FX currency risks

 Potential carrier consolidation could reduce demand for tower space

 Technological advancements that enhance the voice capacity of wireless carrier networks
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Crown Castle International

Thesis:

 With over 74% of its towers in the top 100 markets, we believe CCI's tower portfolio is well positioned to 
benefit from 3G/4G spending currently under way in many major cities. We also believe CCI's small cell 
/ fiber strategy offers it a unique role in the 5G conversation with the largest US carriers. 

Investment Positives:

 High urban concentration, with ~75% of towers in top 100 markets.

 Strongly committed to small cell deployment, with +7K nodes deployed in 2018, 10-15K more planned 
for 2019, and +20K additional in the pipeline for +2020.  

 Fiber portfolio, including Lightower (announced Summer 2017),  FiberNet (FPL),  and Sunesys  assets, 
consists of +60K fiber miles that can be used as backhaul for small cell segment.

 Well positioned to benefit from small cell densification and 5G roll-out in major markets, in our view.

 CCI checks many of the infrastructure boxes (small cells, macro, fiber) we believe this will serve it well 
in a 5G environment as carriers tend to be more willing to work with providers with multiple solutions 
(more tools in the tool kit) 

Concerns / Risks:

 Fiber / small cells more of an active infrastructure investment vs. macro.  Thus there are more soft costs 
/ SG&A associated with this model.  

 Questions persist about “colocatability” of small cells.  

 Lower international exposure relative to certain peers limits growth opportunities, in our view.

 Lower barriers to entry in small cell – can ZAYO and CCI overbuild one another? 
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SBA Communications Corp.

Thesis:

 As the smallest public tower company, SBAC is an attractive asset, in our view. That said it is facing FX 
headwinds and lower organic growth rates with higher leverage than peers.

Investment Positives:

 High-quality tower portfolio, in our view, with more capacity than peers.

 SBAC executes a balanced growth strategy between organic growth domestically and international 
expansion via site builds and measured acquisitions.

 Smaller scale gives SBAC better opportunity to grow via private acquisition.

Concerns / Risks:

 High leverage relative to peers.

 Less scale given lower number of towers in portfolio.

 Zero small cell exposure.

 FX headwinds from Brazil.

 Has reputation for being highest priced tower cos – especially aggressive in amendment pricing
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Note: Prices as of 5/2/2019 close

Source: FactSet Information Systems and Wells Fargo Securities, LLC estimates
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This is a compendium report, to view current important disclosures and other certain content related to the securities recommended in this publication, please go to 
https://www.wellsfargoresearch.com/Disclosures or send an email to: equityresearch1@wellsfargo.com or a written request to Wells Fargo Securities Research Publications, 7 St. Paul 
Street, Baltimore, MD 21202.

Additional Information Available Upon Request

I certify that:
1) All views expressed in this research report accurately reflect my personal views about any and all of the subject securities or issuers discussed; and 
2) No part of my compensation was, is, or will be, directly or indirectly, related to the specific recommendations or views expressed by me in this research report.

Wells Fargo Securities, LLC does not compensate its research analysts based on specific investment banking transactions.
Wells Fargo Securities, LLC’s research analysts receive compensation that is based upon and impacted by the overall profitability and revenue of the firm, which includes, but is not 
limited to investment banking revenue.

STOCK RATING
1=Outperform: The stock appears attractively valued, and we believe the stock's total return will exceed that of the market over the next 12 months. BUY
2=Market Perform: The stock appears appropriately valued, and we believe the stock's total return will be in line with the market over the next 12 months. HOLD
3=Underperform: The stock appears overvalued, and we believe the stock's total return will be below the market over the next 12 months. SELL

SECTOR RATING
O=Overweight: Industry expected to outperform the relevant broad market benchmark over the next 12 months.
M=Market Weight: Industry expected to perform in-line with the relevant broad market benchmark over the next 12 months.
U=Underweight: Industry expected to underperform the relevant broad market benchmark over the next 12 months.

VOLATILITY RATING
V=A stock is defined as volatile if the stock price has fluctuated by +/-20% or greater in at least 8 of the past 24 months or if the analyst expects significant volatility. All IPO stocks are 
automatically rated volatile within the first 24 months of trading.

As of: May 3, 2019
48% of companies covered by Wells Fargo Securities, LLC Equity Research are rated Outperform.
Wells Fargo Securities, LLC has provided investment banking services for 36% of its Equity Research Outperform-rated companies.

50% of companies covered by Wells Fargo Securities, LLC Equity Research are rated Market Perform.
Wells Fargo Securities, LLC has provided investment banking services for 26% of its Equity Research Market Perform-rated companies.

2% of companies covered by Wells Fargo Securities, LLC Equity Research are rated Underperform.
Wells Fargo Securities, LLC has provided investment banking services for 11% of its Equity Research Underperform-rated companies.
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Important Disclosure for U.S. Clients

This report was prepared by Wells Fargo Securities Global Research Department (“WFS Research”) personnel associated with 

Wells Fargo Securities and Structured Asset Investors, LLC (“SAI”), a subsidiary of Wells Fargo & Co. and an investment adviser registered with the SEC.   If research payments are made separately 
from commission payments, this report is being provided by SAI.  For all other recipients in the U.S. this report is being provided by Wells Fargo Securities.

Important Disclosure for International Clients

EEA – The securities and related financial instruments described herein may not be eligible for sale in all jurisdictions or to certain categories of investors. For recipients in the EEA, this report is 
distributed by Wells Fargo Securities International Limited (“WFSIL”). WFSIL is a U.K. incorporated investment firm authorized and regulated by the Financial Conduct Authority. For the purposes 
of Section 21 of the UK Financial Services and Markets Act 2000 (“the Act”), the content of this report has been approved by WFSIL, an authorized person under the Act. WFSIL does not deal with 
retail clients as defined in the Directive 2014/65/EU (“MiFID2”). The FCA rules made under the Financial Services and Markets Act 2000 for the protection of retail clients will therefore not apply, 
nor will the Financial Services Compensation Scheme be available. This report is not intended for, and should not be relied upon by, retail clients.

Australia – Wells Fargo Securities, LLC is exempt from the requirements to hold an Australian financial services license in respect of the financial services it provides to wholesale clients in 
Australia. Wells Fargo Securities, LLC is regulated under U.S. laws which differ from Australian laws. Any offer or documentation provided to Australian recipients by Wells Fargo Securities, LLC in 
the course of providing the financial services will be prepared in accordance with the laws of the United States and not Australian laws.

Canada – This report is distributed in Canada by Wells Fargo Securities Canada, Ltd., a registered investment dealer in Canada and member of the Investment Industry Regulatory Organization of 
Canada (IIROC) and Canadian Investor Protection Fund (CIPF). 

Wells Fargo Securities, LLC’s research analysts may participate in company events such as site visits but are generally prohibited from accepting payment or reimbursement by the subject companies 
for associated expenses unless pre-authorized by members of Research Management.

Hong Kong – This report is issued and distributed in Hong Kong by Wells Fargo Securities Asia Limited (“WFSAL”), a Hong Kong incorporated investment firm licensed and regulated by the 
Securities and Futures Commission of Hong Kong (“SFC”) to carry on types 1, 4, 6 and 9 regulated activities (as defined in the Securities and Futures Ordinance (Cap. 571 of The Laws of Hong Kong), 
“the SFO”). This report is not intended for, and should not be relied on by, any person other than professional investors (as defined in the SFO). Any securities and related financial instruments 
described herein are not intended for sale, nor will be sold, to any person other than professional investors (as defined in the SFO).  The author or authors of this report may or may not be licensed by 
the SFC.  Professional investors who receive this report should direct any queries regarding its contents to Mark Jones at WFSAL (email: wfsalresearch@wellsfargo.com ).

Japan – This report is distributed in Japan by Wells Fargo Securities (Japan) Co., Ltd, registered with the Kanto Local Finance Bureau to conduct broking and dealing of type 1 and type 2 financial 
instruments and agency or intermediary service for entry into investment advisory or discretionary investment contracts.  This report is intended for distribution only to professional investors 
(Tokutei Toushika) and is not intended for, and should not be relied upon by, ordinary customers (Ippan Toushika).

The ratings stated on the document are not provided by rating agencies registered with the Financial Services Agency of Japan (JFSA) but by group companies of JFSA-registered rating agencies.   
These group companies may include Moody’s Investors Services Inc., Standard & Poor’s Rating Services and/or Fitch Ratings.  Any decisions to invest in securities or transactions should be made 
after reviewing policies and methodologies used for assigning credit ratings and assumptions, significance and limitations of the credit ratings stated on the respective rating agencies’ websites.

About Wells Fargo Securities

Wells Fargo Securities is the trade name for the capital markets and investment banking services of Wells Fargo & Company and its subsidiaries, including but not limited to Wells Fargo Securities, 
LLC, a U.S. broker-dealer registered with the U.S. Securities and Exchange Commission and a member of NYSE, FINRA, NFA and SIPC, Wells Fargo Prime Services, LLC, a member of FINRA, NFA 
and SIPC, Wells Fargo Securities Canada, Ltd., a member of IIROC and CIPF, Wells Fargo Bank, N.A. and Wells Fargo Securities International Limited, authorized and regulated by the Financial 
Conduct Authority.

This report is for your information only and is not an offer to sell, or a solicitation of an offer to buy, the securities or instruments named or described in this report. Interested parties are advised to 
contact the entity with which they deal, or the entity that provided this report to them, if they desire further information or they wish to effect transactions in the securities discussed in this report. 
The information in this report has been obtained or derived from sources believed by Wells Fargo Securities Global Research Department (“WFS Research”), to be reliable, but WFS Research does 
not represent that this information is accurate or complete. Any opinions or estimates contained in this report represent the judgment of WFS Research, at this time, and are subject to change without 
notice. Certain text, images, graphics, screenshots and audio or video clips included in this report are protected by copyright law and owned by third parties (collectively, “Third Party Content”). Third 
Party Content is made available to clients by Wells Fargo under license or otherwise in accordance with applicable law. Any use or publication of Third Party Content included in this report for 
purposes other than fair use requires permission from the copyright owner. Any external website links included in this publication are not maintained, controlled or operated by 

Wells Fargo Securities. Wells Fargo Securities does not provide the products and services on these websites and the views expressed on these websites do not necessarily represent those of Wells 
Fargo Securities. Please review the applicable privacy and security policies and terms and conditions for the website you are visiting. All Wells Fargo Securities and SAI research reports published by 
WFS Research are disseminated and available to all clients simultaneously through electronic publication to our internal client websites. Additional distribution may be done by sales personnel via 
email, fax or regular mail. Clients may also receive our research via third party vendors. Not all research content is redistributed to our clients or available to third-party aggregators, nor is WFS 
Research responsible for the redistribution of our research by third party aggregators. Equity Strategists focus on investment themes across the equity markets and sectors.  Any discussion within an 
Equity Strategy report of specific securities is not intended to provide a fundamental analysis of any individual company described therein.  The information provided in Equity Strategy reports is 
subject to change without notice, and investors should not expect continuing information or additional reports relating to any security described therein. For research or other data available on a 
particular security, please contact your sales representative or go to http://www.wellsfargoresearch.com. For the purposes of the U.K. Financial Conduct Authority's rules, this report constitutes 
impartial investment research. Each of 

Wells Fargo Securities, LLC and Wells Fargo Securities International Limited is a separate legal entity and distinct from affiliated banks. Copyright © 2019 Wells Fargo Securities, LLC
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