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• TV viewership has been in decline since 2012.

• Consumers are burdened with a cable bill filled with fees and
are paying for channels they never watch.

• The explosive growth of Netflix and proliferation of live
streaming services has made it easier for consumers to walk
away from cable.

• Ever wondered about cutting the cord yourself? If so, read on.

We are often asked about the cord-cutting phenomenon when
discussing the cable business within the communication services
sector. It is having a real economic impact on cable companies and
content providers because TV viewership has been declining for over
6 years.

While you may have heard of this trend in the news and developed
views on the investment implications, you may not have embraced
what this means to you personally. Investment implications can be
found in our most recent communication services Equity Preference
List report. This note is all about diving into what you want to know
about cord cutting, but have been too afraid to ask.

We hope to explain the problem that millions of Americans face on
a monthly basis - an expensive cable bill - then highlight the options
available if you were to make the decision to reduce your expenses.

Research assistance provided by Reid Gilligan
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1. What is the average monthly price of my cable bill?
The basic double-play monthly cable/internet bill is a whopping USD
120 before taxes. Since television viewership has been in decline since
2012, cable companies have been forced to alter their strategies in
order to retain clients. This includes common tactics of bundling cable
with Internet (broadband) and phone as well as price cuts. However,
even with the promotions and lower prices, monthly cable bills still
exceed USD 100.

See Figure 1 for the cost break-down analysis of various double-plays
we reviewed. This analysis only accounted for a single television
household, with approximately 150 channels (no premium channels
like HBO or Showtime) and basic Internet speeds. Costs substantial-
ly increase with the number of televisions in the house as well as
the need for faster broadband speeds with an increased number of
devices (TVs, computers, phones, tablets) accessing the Internet.

Fig. 1: Double-play internet and cable breakdown

Internet 39.99$ Internet 49.99$ Internet (included) -$

Router 12.00$ Router -$ Router 13.00$

Cable 55.00$ Cable 44.99$ Cable 79.99$
Cost per cable box 12.00$ Cost per cable box 7.50$ Cost per cable box 2.68$

RSN (regional sports network) 7.89$ RSN (regional sports network) 7.89$ RSN (regional sports network) 7.89$
Fios TV Broadcast Fee 4.49$ Broadcast fee 11.99$ Broadcast Fee 10.00$

Total Per month 131.37$ Total Per month 122.36$ Total Per month 113.56$

Level 1 Internet Speed (100 Mbps) 39.99$ Level 1 Internet Speed (100 Mbps) 49.99$ Level 1 Internet Speed (60 Mbps) 39.99$
Level 2 Internet Speed (300 Mbps) 59.99$ Level 2 Internet Speed (400 Mbps) 69.99$ Level 2 Internet Speed (400 Mbps) 79.99$
Level 3 Internet Speed (940/880 Mbps) 79.99$ Level 3 Internet Speed (940 Mbps) 104.99$ Level 3 Internet Speed (1000 Mbps) 89.99$
Router 12.00$ Router -$ Router 13.00$

Level 1 Total Per month 51.99$ Level 1 Total Per month 49.99$ Level 1 Total Per month 52.99$

One-time router purchase 199.99$ One-time router purchase N/A One-time router purchase 169.99$
Months until breakeven 16.7 Months until breakeven N/A Months until breakeven 13.1

Verizon Fios Charter Spectrum Comcast Xfinity

Internet Only

Source: Company websites, UBS

2. How much would I save by cutting the cord and streaming
instead?
Assuming you just pay for basic Internet access (Level 1 Internet speed
in Figure 1), you would save at least 20-25% a month by getting rid
of cable and switching to a live streaming service. This number could
be higher given the number of cable boxes in your house that you
will no longer need and other fees and taxes that you will no longer
pay. You will obviously still need to pay for broadband as the ability to
access the Internet is a requirement in this day and age. This will cost
roughly USD 50 per month for basic internet speeds. A live streaming
service costs USD 40/month on average, bringing your total monthly
bill to around USD 90/month.

We should point out that there are not just cost savings that come
with cutting the cord. Some other benefits include:

• Cancel anytime. Unlike cable, there is no contract to sign when
you switch to a live streaming service. Service is paid for on a
monthly basis and you can cancel whenever you like with no can-
cellation fees!

Fig. 2: Your new monthly cost after cutting the
cord

Level 1 Internet Speed (100 Mbps) 39.99$

Router 12.00$

YouTube TV 40.00$

Total Per month 91.99$

YouTube TV + FIOS Internet

Source: Company websites, UBS
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• Aesthetically pleasing. Say goodbye to ugly wires running from
your television as there is no more need for a cable box.

• Record as many shows as your heart desires. Most live
streaming services come with high DVR storage limits, allowing
you to simultaneously record as many shows as you like, without
ever running out of storage space.

3. I've cut the cord, now what are my options?
Cutting the cord and switching to an over-the-top (OTT) service by
using Internet instead is split into two categories. The first is called
vMVPD which stands for virtual multichannel video programming dis-
tributor. Put simply, this option is for live streaming television. The
second category is DTC, or direct-to-consumer.

vMVPDs, or live streaming television
vMVPDs are the most common substitute for cord cutters because of
the similarity of service at a cheaper price. Examples include YouTube
TV, DirectTV Now and Sling TV. Cable companies typically bundle hun-
dreds of channels together and promote the wide variety offered. A
vMVPD, however, offers an online selection of channels and content
that is less vast, but cheaper, than what typical cable TV offers. Pre-
mium channels like HBO, Showtime, and Starz can be added as well
for an extra cost. The average price of popular vMVPDs is USD 40/
month compared to the USD 70-80/month price tag for cable.

Figure 3 below contains a list of the various vMVPD services and the
major networks that they offer. When deciding on a streaming option,
we recommend ranking the networks that you want, and compare
it to this chart. Competition between the major streaming services is
intense, which leads to a number of promotions such as first month
free and even free Roku devices.

SlingTV currently has the largest number of users, partly due to its
early start in 2015, with over 2.4 million subscribers, followed closely
behind by DirecTV Now with approximately 2 million subscribers. The
number of vMVPD subscribers are growing at a more moderate pace
over the past few quarters, and total approximately 8 million.

Fig. 3: vMVPD Network Coverage

Sling TV
DirecTV

Now
Youtube

TV
Hulu Live PS Vue fuboTV Philo Key

Channels
included

Monthly Price USD 25 - 40 USD 40 USD 40 USD 45 USD 45 USD 45 USD 16 - 20 100%

A&E 50% - 100%

AMC 0% - 50%

CBS 0%

Disney
Discovery
Fox
NBCU
Warner
Viacom

Source: Company reports, UBS

Note: ESPN is owned by Disney and is included in the Disney row above.
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Direct-to-consumer (DTC)
Direct-to-consumer, on the other hand, is much more popular than
vMVPD, largely due to its lower price and entertainment viewing pref-
erences of the millennial generation. Netflix alone has over 58 million
paid US subscribers.

DTC offerings are split into three video-on-demand (VOD) categories:
AVOD, SVOD, and TVOD. AVOD, standing for advertising, is the free
video content distributors who make their money by selling ad time.
Youtube has been offering AVOD entertainment since 2005. Other
examples include Facebook, Instagram, and CBSN.

SVOD, meaning subscription video-on-demand, is the most popular
and highest growth DTC segment. Users can watch as much content
without advertisements as they desire for a recurring fee, often in
the USD 7-15/month range. Popular services include Netflix, Hulu,
Amazon Prime Video, HBO Now, Showtime, and Starz. You may not
know that your Amazon Prime membership (USD 12.99/month) gives
you access to thousands of TV shows and movies, in addition to Prime
two day shipping and discounts at Whole Foods. Amazon is diving
into original TV programming as well with successful shows like The
Marvelous Mrs. Maisel, The Man in the High Castle, and The Grand
Tour (Top Gear cast).

There are AVOD and SVOD hybrids that offer a lower monthly fee, but
still resign the viewer to advertisements during their viewing experi-
ence. The most popular hybrid offer comes from Hulu. Hulu has a
limited commercial service for USD 7.99/month and a commercial free
version for USD 11.99/month.

Finally TVOD, or transactional video on-demand, represents a one-
time transaction of specific content, both live (pay-per-view) and video
rentals / purchases. TVOD platforms include iTunes, Google Play, and
Fandango.

Not all content is consumed the same way
Different types of content is best consumed in different ways. News
and sports are more often than not best viewed live, thus the need for
continued live television even after cutting the cord. Entertainment
on the other hand, such as HBO's Game of Thrones, Netflix's Stranger
Things or Hulu's The Handmaid's Tale, does not need to be watched
live and the content can be consumed at any time of your choosing.
In fact, "binge" watching has become quite popular with the SVOD
services. An entire season of a show is released on a single day, allow-
ing the subscriber to consume the series over a weekend.

Fig. 4: Over-the-top offerings

OTT
(Over-the-top)

offerings

vMVPDs
(Live

streaming)

DTC
(direct-to-
consumer)

Ex:
Facebook
Youtube

CBSN

Ex:
Netflix
Hulu

Amazon-
Video

Ex:
iTunes

GooglePlay
Fandango

Ex:
Sling TV
DirecTV-

Now
Youtube-

TV

AVOD
(advertising)

SVOD
(subscription)

TVOD
(transactional)

Source: UBS

4. What is a skinny bundle?
A skinny bundle represents a reduced number of channels for a low-
er cost. While skinny bundle offerings are available with many cable
providers, the live streaming vMVPDs are now called skinny bundles
because of the assortment of live viewing options at a cheaper price.

5. If I cut the cord, how do I watch my streaming options?
The most common option for cord cutters is a smart TV. The difference
between a normal television and a smart TV is an Internet connection
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(ethernet or wifi). The latter uses its connection to stream from the
various vMVPD and DTC applications such as ESPN and Netflix. Once
the app is downloaded on the TV, customers can log into their vari-
ous streaming accounts and link up all of their devices. You can start
watching a movie on Netflix in the living room, pause, and continue
watching from the exact same spot on your iPad in the bedroom.

We recognize that not everyone has a smart TV but there are still
many options to stream. These include Google's Chromecast, Roku,
Amazon Fire TV, and Apple TV. Below is a brief description of each:

Chromecast - Google's Chromecast is a small circular device that
plugs into the back of a television and facilitates the connection to
mobile, tablet, or PC. It is the conduit for streaming from the device
onto the television. Cost of the Chromecast device starts at USD 35
for the 3rd generation (1080p) and USD 70 for the Ultra (4k UHD)
version.

Roku - Roku is a very popular option for making older TVs smart.
It comes with a small device that connects to the television and an
incredibly simple remote (only 12 buttons - great for the tech newbie).
Roku has its unique and easy to use interface with pre-downloaded
apps such as Netflix, Amazon Prime, and Hulu as well as the option to
download many more. The Roku device costs USD 29.99. Roku also
has a mobile app, which can help control the TV.

Amazon Fire TV - Similar to Roku as it comes with its own remote
and has a very easy to use interface. The Amazon stick is the size of
a thumb drive and sticks into the back of any TV. A differentiator is
the access to Alexa voice control through the remote, echo, or dot.
One flaw Amazon Fire TV has is the absence of a Youtube application
due to disagreements between Amazon and Google. Users can use
the Firefox web-browsing app to access Youtube, although it is not
as user friendly as the app. The price comes in at USD 39.99.

Apple TV - Apple TV helps stream video, music, and entertainment. It
comes with a connection device and simple remote with Siri voice con-
trol included. Customers who own a number of other Apple devices
will find it is easy to use and stream their personal music, photos and
videos to the television. The main drawback is price, which starts at
USD 149.

Fig. 5. US video subscriber base dominated by
Video on-demand
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Sony PS Vue

YouTube TV

Verizon
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Comcast

AT&T
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Video on-demand Traditional pay TV vMVPD

HuluTV

DTV Now
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Source: UBS Investment Bank

6. What is my best option if I am getting a new TV?
Going to Best Buy to purchase a TV has become an overwhelming
experience with all of the options and variety of prices. While there are
lots of different brands to choose from, here is some help in choosing
the television that is right for you.

If your highest priority is visual quality, and price is no option, we
recommend looking at the LG OLED 8B series. It is a smart TV with
an OLED screen that comes in at USD 1,500 for the 55" size. This TV
has been ranked as one of the best OLED TVs on the market with
stunning quality.
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For those consumers that don't want to spend USD 1,500 on a new
TV, we would recommend researching the TLC LED 4 Series (4K UHD).
For a 55'' television, the cost comes out to be USD 355. It is a slight
step down in quality because it is not an OLED model, but the TLC
series has a built in Roku - making it a smart TV with a great interface.

If low cost is your top priority, the Insignia LED 1080p HDTV receives
good customer reviews and comes in below USD 300 for the 55''
model.

7. I want to cut the cord, but I don't want to lose sports. What
do I do?
We have found that the biggest concern most consumers have with
regards to cutting the cord is the amount of sports content they fear
losing. We are here to tell you that there is nothing to worry about.
vMVPDs realize that sports and news are the most sought after chan-
nels and focus on their inclusion when building their offering. There
are over 13 major television networks that offer varying degrees of
sports programming. However, there is currently not a single stream-
ing option that includes the same amount of content as a tradition-
al cable offering. We believe that prioritizing which networks you
absolutely need to have - and the corresponding sports they offer - is
essential when choosing a streaming offering.

For example, most consumers desire the major broadcast networks
(ABC, CBS, FOX and NBC) because of the amount of sports program-
ming that they offer. Of course, Disney's ESPN and its family of net-
works is also a must have for any sports lover. NBA enthusiasts can-
not do without Turner networks, which includes TNT, and die-hard
football and baseball fans need to be able to watch the NFL Network
and MLB Network. Throw in the Golf Channel, Tennis Channel, NBA
TV, Olympic Channel and all of the regional sports networks and the
amount of available sports content is almost overwhelming.

Now you may have heard of ESPN+. We think this should be viewed as
a an add-on and not a core service. For USD 5/month, subscribers gain
access to hundreds of hours of programming, including MLB, NHL
boxing, tennis, golf, college sports, rugby, and cricket. The problem
is that users cannot pick which MLB or NHL games to watch and are
often limited to out-of-state games due to regional blackout restric-
tions. The service does not provide access to SportsCenter or Monday
Night Football. The core ESPN channels are offered on most of the
major vMVPDs.

Our advice . . .
In our opinion, for the best well-rounded option, we would recom-
mend Youtube TV. It stands out among its peers because it offers a
huge variety of sporting options: AMC, Big Ten Network, CBS Sports
Network, SNY, ESPN, ESPN2, ESPNU, ESPNews, Fox Sports 1, Fox
Sports 2, Golf Channel, NBCSN, Olympic Channel, SEC Network, Tele-
mundo, Tennis Channel, TBS, TNT, MLB Network, and NBA TV. The
only network that is missing is the NFL Network and hopefully that
gets included at some point down the road. An added bonus is unlim-
ited cloud DVR storage.
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8. I heard that Disney is coming out with a streaming service.
What does that entail?
Disney announced that the company is developing its own DTC
streaming service that will compete with the likes of Netflix. The tar-
get release date is late 2019 and will be labeled Disney+. While there
are still plenty of unknowns with Disney+, including the monthly price
tag, here is what we do know.

Disney+ will tap into the vast library of content across its brands,
including Disney, Marvel, Pixar, Lucasfilm and National Geographic
(acquired in the Fox deal). Initial reports suggest that Disney plans to
have roughly 7,000 episodes of television series and 400-500 movies
available on the service at launch. Disney also announced that is in-
development on a number of new movies and television shows that
will be exclusive to the Disney+ service. These include television series
with Marvel characters such as Loki (from Avengers) and a live-action
Star Wars series titled The Mandalorian that is being developed by
Jon Favreau. A new series set in the world of Pixar's Monsters Inc.
is also currently in the works as well as a show based on the Disney
Channel's High School Musical franchise. All of these are in addition
to the studio's upcoming movie slate including Frozen 2, Toy Story
4, Star Wars: Episode IX, and the live-action remakes of Aladdin and
The Lion King, which in all likelihood will have exclusive streaming
availability on the new service.

We should note that Disney+ will not include original Disney, Marvel,
or Star Wars content that is currently on competing platforms such as
Netflix. The end of Disney's partnership with Netflix does offer a few
problems with the upcoming service. Netflix made five original Mar-
vel Defenders shows: Daredevil, Luke Cage, Jessica Jones, The Punish-
er, and Iron Fist. Daredevil, Luke Cage, and Iron Fist have since been
canceled by Netflix with rumors the other two will be following close
behind. Fans of the shows will have to wait in order to see their char-
acters again because Netflix's deal with Marvel prevents the charac-
ters from appearing in non-Netflix series or films for at least two years
after cancellation. Also, the availability of the first six films in the Star
Wars franchise is also uncertain as Disney sold the US broadcast rights
to the films, which also includes streaming rights, to Turner in a deal
that goes through 2024.

Who else is launching new streaming services?
Other notable upcoming launches include a Warner streaming service
and Viacom streaming service. As a broader theme, watch for content
providers to develop their own DTC services and remove their intel-
lectual property from others. Disney is taking its content away from
Netflix to make their service more exclusive and there are reports that
Warner will be following suit by only being able to stream their shows
- most notably Friends - on their new service. Netflix, like others, is
investing more heavily in developing their own original content.

9. OK I am sold, how do I cut the cord?
Cable companies unfortunately make it very difficult to cancel and
eventually you will have to talk to someone over the phone. We all
know how frustrating those conversations can be. The most efficient
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way is to call your cable provider's service number (if you can find it)
and request your cable service be canceled. Remember, you still need
Internet! You could e-mail the cancellation request as well, but the
provider will call you directly within a few hours to confirm cancella-
tion and attempt to negotiate a lower price in order to keep you as
a customer. Hold firm and don't give in to this temptation as you will
save money in the long-run by cutting the cord.

vMVPDs, on the other hand, are incredibly easy to sign up for and you
can cancel at anytime with the click of a mouse. The ease of joining
and canceling streaming services increases competition and, in turn,
the number of promotions offered. We would recommend poking
around to see if any services you are interested in are offering a 'First
month free' or 'USD 10/month' promotion. If so, try out the service
and see if you still believe the hefty cable bill is worth it at then end
of your trial.

10. In our view, what is the ideal setup?
After having cut the cord ourselves, we believe that a combination of
YouTube TV and Netflix is an ideal option to save money and enjoy
live television and must-see shows. The YouTube TV interface is very
intuitive and easy to navigate and you can record all of your favorite
shows with cloud DVR that has no storage limits. Also, the service
allows up to six accounts per household and a user can stream wher-
ever they go. Finally, for an additional USD 12.99/month, Netflix offers
a wide-variety of television shows and movies, all commercial free.
And remember, there is no commitment with either YouTube TV or
Netflix so if you decide that these services aren't for you it's very easy
to cancel online anytime.

Fig. 6. How much you will pay with just YouTube
TV and Netflix

Internet 39.99$

Router 12.00$

Live Streaming:
YouTube TV 40.00$

Entertainment:
Netflix 12.99$

Total Per month 104.98$

Best Value

Source: Company reports, UBS
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Appendix

Statement of Risk

Equities - Stock market returns are difficult to forecast because of fluctuations in the economy, investor psychology,
geopolitical conditions and other important variables.

Terms and Abbreviations
Term / Abbreviation Description / Definition Term / Abbreviation Description / Definition

A actual i.e. 2010A E expected i.e. 2011E

NAV Net asset value Shares o/s Shares outstanding

WMR UBS Wealth Management Research CIO UBS Chief Investment Office

Required Disclosures

Analyst Certification

Each research analyst primarily responsible for the content of this research report, in whole or in part, certifies that with
respect to each security or issuer that the analyst covered in this report: (1) all of the views expressed accurately reflect
his or her personal views about those securities or issuers; and (2) no part of his or her compensation was, is, or will be,
directly or indirectly, related to the specific recommendations or views expressed by that research analyst in the research
report.

Companies mentioned in this report (29 January 2019):
none

CIO Americas, Wealth Management equity selection system
Equity sector strategists provide three equity selections: Most Preferred (MP), Least Preferred (LP) and Bellwether
designation.

Rating definitions
Most Preferred*: The equity sector strategist expects the stock to outperform the relevant benchmark in the next 12
months.
Least Preferred*: The equity sector strategist expects the stock to underperform the relevant benchmark in the next
12 months.
Bellwether: Stocks that are of high importance or relevance to the sector and which the equity sector strategist expects
the stock to perform broadly in line with the sector benchmark in the next 12 months.
*A stock cannot be selected as Most Preferred if UBS Investment Research rates it a Sell, while a UBS Investment Research
Buy rated stock cannot be selected as Least Preferred.

Restricted: Issuing of research on a company by CIO Americas, WM can be restricted due to legal, regulatory, contractual
or best business practice obligations which are normally caused by UBS Investment Bank’s involvement in an investment
banking transaction in regard to the concerned company.

Equity selection: An assessment relative to a benchmark
Equity selections in Equity Preferences lists (EPLs) are relative assessments versus a sector/industry, country/regional or
thematic benchmark. The chosen benchmark is disclosed on the front page of each EPL.
Stocks can be selected for several EPLs. To keep consistency, a stock can only be selected as either Most Preferred or Least
Preferred, but not both simultaneously. As benchmarks differ between lists, stocks need not be included on every list to
which they could theoretically be added.

UBS Investment Research: Global Equity Rating Definitions
For information on the ways in which UBS manages conflicts and maintains independence of its research product;
historical performance information; and certain additional disclosures concerning UBS research recommendations, please
visit www.ubs.com/disclosures.
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Global Equity 12-Month Rating Definitions
Buy: FSR is > 6% above the MRA. Neutral: FSR is between -6% and 6% of the MRA. Sell: FSR is > 6% below the MRA.
Key Definitions
Forecast Stock Return (FSR) is defined as expected percentage price appreciation plus gross dividend yield over the
next 12 months.

Market Return Assumption (MRA) is defined as the one-year local market interest rate plus 5% (a proxy for, and not
a forecast of, the equity risk premium).

Under Review (UR) Stocks may be flagged as UR by the analyst, indicating that the stock's price target and/or rating
are subject to possible change in the near term, usually in response to an event that may affect the investment case or
valuation.

Exceptions and Special Cases
Core Banding Exceptions (CBE): Exceptions to the standard +/-6% bands may be granted by the Investment Review
Committee (IRC). Factors considered by the IRC include the stock's volatility and the credit spread of the respective
company's debt. As a result, stocks deemed to be very high or low risk may be subject to higher or lower bands as they
relate to the rating. When such exceptions apply, they will be identified the Companies Mentioned or Company Disclosure
table in the relevant research piece.

Disclosures (29 January 2019)
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Disclaimer

UBS Chief Investment Office's ("CIO") investment views are prepared and published by the Global Wealth Management
business of UBS Switzerland AG (regulated by FINMA in Switzerland) or its affiliates ("UBS").

The investment views have been prepared in accordance with legal requirements designed to promote the independence
of investment research.
Instrument/issuer-specific investment research – Risk information:
This publication is for your information only and is not intended as an offer, or a solicitation of an offer, to buy or sell
any investment or other specific product. The analysis contained herein does not constitute a personal recommendation or
take into account the particular investment objectives, investment strategies, financial situation and needs of any specific
recipient. It is based on numerous assumptions. Different assumptions could result in materially different results. Certain
services and products are subject to legal restrictions and cannot be offered worldwide on an unrestricted basis and/or
may not be eligible for sale to all investors. All information and opinions expressed in this document were obtained from
sources believed to be reliable and in good faith, but no representation or warranty, express or implied, is made as to its
accuracy or completeness (other than disclosures relating to UBS). All information and opinions as well as any forecasts,
estimates and market prices indicated are current as of the date of this report, and are subject to change without notice.
This publication is not intended to be a complete statement or summary of the securities, markets or developments
referred to in the report. Opinions expressed herein may differ or be contrary to those expressed by other business areas
or divisions of UBS as a result of using different assumptions and/or criteria.

In no circumstances may this document or any of the information (including any forecast, value, index or other calculated
amount ("Values")) be used for any of the following purposes (i) valuation or accounting purposes; (ii) to determine
the amounts due or payable, the price or the value of any financial instrument or financial contract; or (iii) to measure
the performance of any financial instrument including, without limitation, for the purpose of tracking the return or
performance of any Value or of defining the asset allocation of portfolio or of computing performance fees. By receiving
this document and the information you will be deemed to represent and warrant to UBS that you will not use this
document or otherwise rely on any of the information for any of the above purposes. UBS and any of its directors or
employees may be entitled at any time to hold long or short positions in investment instruments referred to herein, carry
out transactions involving relevant investment instruments in the capacity of principal or agent, or provide any other
services or have officers, who serve as directors, either to/for the issuer, the investment instrument itself or to/for any
company commercially or financially affiliated to such issuers. At any time, investment decisions (including whether to
buy, sell or hold securities) made by UBS and its employees may differ from or be contrary to the opinions expressed in
UBS research publications. Some investments may not be readily realizable since the market in the securities is illiquid and
therefore valuing the investment and identifying the risk to which you are exposed may be difficult to quantify. UBS relies
on information barriers to control the flow of information contained in one or more areas within UBS, into other areas,
units, divisions or affiliates of UBS. Futures and options trading is not suitable for every investor as there is a substantial
risk of loss, and losses in excess of an initial investment may occur. Past performance of an investment is no guarantee for
its future performance. Additional information will be made available upon request. Some investments may be subject
to sudden and large falls in value and on realization you may receive back less than you invested or may be required to
pay more. Changes in foreign exchange rates may have an adverse effect on the price, value or income of an investment.
The analyst(s) responsible for the preparation of this report may interact with trading desk personnel, sales personnel and
other constituencies for the purpose of gathering, synthesizing and interpreting market information.

Research publications from CIO are written by UBS Global Wealth Management. UBS Investment Research is written by
UBS Investment Bank. Except for economic forecasts, the research process of CIO is independent of UBS Investment
Research. As a consequence research methodologies applied and assumptions made by CIO and UBS Investment
Research may differ, for example, in terms of investment horizon, model assumptions, and valuation methods. Therefore
investment recommendations independently provided by the two UBS research organizations can be different.

The compensation of the analyst(s) who prepared this report is determined exclusively by research management and
senior management (not including investment banking). Analyst compensation is not based on investment banking, sales
and trading or principal trading revenues, however, compensation may relate to the revenues of UBS as a whole, of which
investment banking, sales and trading and principal trading are a part.

Tax treatment depends on the individual circumstances and may be subject to change in the future. UBS does not provide
legal or tax advice and makes no representations as to the tax treatment of assets or the investment returns thereon both in
general or with reference to specific client's circumstances and needs. We are of necessity unable to take into account the
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particular investment objectives, financial situation and needs of our individual clients and we would recommend that you
take financial and/or tax advice as to the implications (including tax) of investing in any of the products mentioned herein.

This material may not be reproduced or copies circulated without prior authority of UBS. Unless otherwise agreed in
writing UBS expressly prohibits the distribution and transfer of this material to third parties for any reason. UBS accepts
no liability whatsoever for any claims or lawsuits from any third parties arising from the use or distribution of this material.
This report is for distribution only under such circumstances as may be permitted by applicable law. For information on
the ways in which CIO manages conflicts and maintains independence of its investment views and publication offering,
and research and rating methodologies, please visit www.ubs.com/research.

Additional information on the relevant authors of this publication and other CIO publication(s) referenced in this report;
and copies of any past reports on this topic; are available upon request from your client advisor.

Important Information About Sustainable Investing Strategies: Incorporating environmental, social and governance
(ESG) factors or Sustainable Investing considerations may inhibit the portfolio manager’s ability to participate in certain
investment opportunities that otherwise would be consistent with its investment objective and other principal investment
strategies. The returns on a portfolio consisting primarily of ESG or sustainable investments may be lower than a
portfolio where such factors are not considered by the portfolio manager. Because sustainability criteria can exclude
some investments, investors may not be able to take advantage of the same opportunities or market trends as investors
that do not use such criteria. Companies may not necessarily meet high performance standards on all aspects of ESG
or sustainable investing issues; there is also no guarantee that any company will meet expectations in connection with
corporate responsibility, sustainability, and/or impact performance.

Distributed to US persons by UBS Financial Services Inc. or UBS Securities LLC, subsidiaries of UBS AG. UBS Switzerland
AG, UBS Europe SE, UBS Bank, S.A., UBS Brasil Administradora de Valores Mobiliarios Ltda, UBS Asesores Mexico, S.A.
de C.V., UBS Securities Japan Co., Ltd, UBS Wealth Management Israel Ltd and UBS Menkul Degerler AS are affiliates of
UBS AG. UBS Financial Services Incorporated of Puerto Rico is a subsidiary of UBS Financial Services Inc. UBS Financial
Services Inc. accepts responsibility for the content of a report prepared by a non-US affiliate when it distributes reports
to US persons. All transactions by a US person in the securities mentioned in this report should be effected through a
US-registered broker dealer affiliated with UBS, and not through a non-US affiliate. The contents of this report have not
been and will not be approved by any securities or investment authority in the United States or elsewhere. UBS Financial
Services Inc. is not acting as a municipal advisor to any municipal entity or obligated person within the meaning of Section
15B of the Securities Exchange Act (the "Municipal Advisor Rule") and the opinions or views contained herein are not
intended to be, and do not constitute, advice within the meaning of the Municipal Advisor Rule.

External Asset Managers / External Financial Consultants: In case this research or publication is provided to an
External Asset Manager or an External Financial Consultant, UBS expressly prohibits that it is redistributed by the External
Asset Manager or the External Financial Consultant and is made available to their clients and/or third parties.
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