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Japan Lesson: Real Estate
Recording new profit highs as business models
change

Lesson: the revival in the aftermath of the bubble economy

In Japan, the 15 years or so from the beginning of the 1990s were marked by bad debt
disposals by the country’s financial institutions (we discuss this in Japan Lesson: Banks).
Real estate was one of the main reasons for this bad debt, and during this period the
major developers also had to dispose of heavy losses on their property holdings, as a
result of which their balance sheets deteriorated. However, these loss disposals peaked
in the early 2000s; since then their business models have changed, and this has allowed
them to achieve new record profit highs recently.

The separation of development and ownership

The JREIT market launched in September 2001 with total market cap of approximately
¥260bn, and has since grown to about ¥12trn. This market has provided a new
business model for Japan’s real estate companies, which is to develop property based
on the assumption that it can be sold to JREITs and private funds, and to earn fees from
asset and property management, thus realizing leverage and profit growth at the same
time.

Demand concentrates on Tokyo

Since the middle of the 1990s, Japan's population has consistently shifted from the
regional cities to the major metropolises and Tokyo in particular. This trend is likely to
continue going forward. The real estate companies are seeing stiff competition in the
capital, where demand is concentrating, and backed by strong fund procurement
capabilities, brand strength and effective marketing the major developers are
expanding their market shares. They should see further quantitative growth over the
near term as they strengthen their positions further.

The real estate companies' growth strategies when the population turns down
Even in Tokyo, however, the population is likely to peak in 2020, and from 2030 the
number of households is likely to turn down. It could then become difficult to expand
existing operations quantitatively. In order to grow, the developers will need to earn
profit not only from property leasing and development but also from real estate-related
services and operations. However, the major firms could aim for business growth in
overseas markets. Mitsui Fudosan (8801), Sumitomo Realty & Development (8830),
Mitsubishi  Estate (8802) and NTT Urban Development (8933) all look very
undemanding on our estimates.
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Key points: Japan Lesson: Real Estate

Q: What has happened to Japan’s real estate sector over the past 20
years from a macroeconomic point of view, and what is the outlook?

The population decline and the bursting of the bubble economy have led to
deflationary sentiment in Japan, prompting households and firms to accumulate
large amounts of cash. Cash and deposits are expanding at a rate of ¥20trn-30trn
every year, and this is a key source of future growth. If this deflationary sentiment
changes going forward, the real estate industry could be invigorated. We see
ample prospect that the core CPI will recover to around +0.5%, and if this
deflation ends, the real estate sector should benefit. However, uniform economic
growth can hardly be expected amid the decline in the population, so there could
be some polarization in this growth. Meanwhile, Japanese companies are
becoming more capable of generating profits from overseas markets, so their huge

cash and deposit piles are likely to be used more in overseas business development.

Q: How have the major real estate companies' business models
changed in the post-bubble period?

Japan’s major developers continued to record losses on their investments during
the bubble period in the 1980s through the early 2000s. After that, they ceased to
hold all their development projects on their balance sheets, but changed their
business models to developing properties on the assumption that they could sell
them to the JREITs in particular, and they grew their profit as the JREITs expanded
their property portfolios. With the recovery in real estate prices since 2004 and
then again in 2012, they have been taking their profits to new highs.

Q: How has the change in the demographic trend over the past 20
years affected the real estate market?

Japan’s population will probably continue to concentrate around Tokyo. In many
regional cities, economic activity is likely to slow alongside population outflows,
and as a result, job opportunities can be expected to decline, leading to a further
structural shift in the population. Demand for real estate is also likely to
concentrate in Tokyo, which would mean heavier supply and stiffer competition in
the capital. The major developers, which are well placed in terms of their fund
raising capabilities, brand strength, and marketing, should still have room for
further business expansion by growing their market share in the near term.

Q: Where will the real estate sector seek growth once the population
turns down?

Even in Tokyo, however, the population is likely to peak sooner or later. Once the
population turns down there will be less opportunity for the quantitative expansion
of existing businesses. The real estate companies should be able to expand their
earnings by widening the types of property that they handle, from offices and
residential buildings to logistics facilities, or by increasing their income from
services and operations, as well as from property leasing and development, but
there could be limitations to growing in this way amid a declining population. It is
uncertain how much additional value they can continue to generate just by
controlling risk, but the major developers could aim for business growth in
overseas markets. Mitsui Fudosan (8801), Sumitomo Realty & Development (8830),
Mitsubishi Estate (8802), and NTT Urban Development (8933) all look highly
undemanding on our estimates.
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Q: What has happened to Japan’s real estate sector over the past 20
years from a macroeconomic point of view, and what is the outlook?

Deflationary sentiment has prompted households and companies to
accumulate large amounts of cash

Population decline does not necessarily result in low economic growth. Over the
past 20 years, however, having a smaller population amid excessive facilities and a
lack of innovation has resulted in dull economic growth and prompted deflationary
sentiment. The amount of cash and deposits held by households almost matched
the value of tangible non-producing assets (such as land) through the middle of
1980, but it then started to diverge as land prices advanced during the bubble
period. The gap narrowed after the bursting of the bubble through around 1994,
but since then, cash and deposits have continued to increase, while the value of
tangible assets has consistently shrunk. If the general view is that economic growth
will remain weak and that Japan will continue to see deflation, many people will
think it wiser to hold cash and deposits than invest in real estate or other such
assets, and this sentiment has led to even weaker growth and exacerbated the
deflationary shift. At present, a substantial amount of cash and deposits is owned
by both households, at ¥910trn, and by companies (non-financials), at ¥252trn.

Figure 1: Household financial assets and tangible non-producing assets
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If this deflationary sentiment changes the real estate industry could be invigorated.
Partly due to earnings generated from foreign assets and the effects of monetary
easing, cash and deposits held by households and companies has expanded by
¥20trn-30trn every year (5-6% of the GDP) since 2010, which is underpinning
growth. The core CPI recently dropped to -0.5% due to temporary impact from
the strong yen, but our economic forecast factors in ample opportunity for a
recovery to around +0.5%. Only if deflation ends will real estate prices benefit, in
our view.

Increasing inclination to holding
cash amid deflationary sentiment
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Polarisation in economic growth amid a shrinking population

Once the population turns down, uniform economic growth can no longer be  The consumption trend
expected. What is important here is which industries and regions can grow and demonstrates the polarisation
drive prices higher. Japan’s population is shifting to the Kanto region, and Tokyo in  that is taking place in economic
particular. In regions where the population is declining, there will be room for price  growth

rises only where tourism is expanding or where industry concentrates most heavily.

Also, structural changes in consumption, such as increased active senior

consumption and the shift from goods (the value of ownership) to services (the

value of experience), will lead to disparities in growth and higher prices. Business

formats that stimulate spending among older consumers, such as a combination of

retail and service facilities and medical/nursing care facilities, or that can support

higher labour participation among female workers, such as childcare facilities and

good access to transportation links should drive additional value. Company

investment is changing as well, from spending to expand export volumes to

investment to address labour shortages and for R&D. Some regions and industries

could grow strongly alongside greater urbanization and structural changes in

consumption and investment, while others might continue to see negative growth.

For the real estate industry, too, a polarized structure of winners and losers could

emerge.

Figure 2: Changes in ratios of manufacturing and non-manufacturing industries
in nominal GDP
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What the Japanese economy is really capable of in terms of gross
national income

Another feature of the economic growth seem in recent years is that Japan’s gross ~ Japanese companies are

domestic income (GDI) and gross national income (GNI) are growing at a faster  generating more and more profit
pace than GDP. In 2013-2015, GDP growth averaged only 0.6%, while real GNI  from overseas markets

growth was more than twice as fast, at 1.3%. Japanese companies are likely to

generate a bigger proportion of their profits overseas going forward alongside

population growth in many overseas markets and the expansion of the middle

income class in Asia.
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Figure 3: GDP,GDI,GNI growth (2013-2015)
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Q: How have the major real estate companies' business models
changed in the post-bubble period?

The 15 years or so from the start of the 1990s through the middle of the 2000s
was marked by bad debt disposals at Japan’s financial institutions (we discuss this
in detail in 'Japan Lesson: Banks'). The substantial bad debt that the financial
institutions built up stemmed from sharp falls in land prices, which soared during
the bubble period in the 1980s, as a result of the hard landing that came with the
total volume controls introduced in March 1990. Clearly, as land prices fell, the
balance sheets of Japan's real estate companies, which borrow money by
collaterising land to support their operations, deteriorated. Lower land prices led to
excess debt at some real estate companies and bankruptcies. Even the major
developers, which are competitive in terms of their cash capabilities and carried
large unrealised gains because of the low book values on their land holdings,
continued to record heavy losses through the early 2000s. It was in FY00-FYO03,
when land prices started to show signs of hitting bottom, that the major
developers' loss disposals peaked out.

Figure 4: Official land prices: yoy % change in Tokyo's 23 wards
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Just as the major developers' loss disposals started peaking, an important change
took place in Japan’s real estate industry: the launch of the JREIT market, in
September 2001. This was initially a small market, with only two JREITs with
market cap of approximately ¥260bn but it brought considerable subsequent
change to the major developers' operations. Until then, their business model was
to develop real estate, in principle through their balance sheets (sometimes via
unconsolidated subsidiaries and special purpose companies, but as the parent
companies have ultimate responsibility for their liabilities even they are effectively
‘on balance sheet’), and to continue to hold them except to turn over condos or
other assets every two or three years. Under this business model, it is necessary to
constantly invest in new real estate in order to expand profit, but boosting
spending too rapidly in this way leads to higher debt, and in turn sharp balance
sheet deterioration. Accordingly, quite slow profit growth, depending on the real
estate market cycle, has to be accepted. However, the start of the JREIT market
changed things. By becoming JREIT sponsors (=originators), the developers started
to contribute to their external growth. In other words, by having investors who
purchase real estate ensures that there is a secure outlet for the properties that
they develop. As the JREITs aim for higher equity liquidity through external growth

Loss disposals in the post-bubble
period peaked in FYO0-FY03

The major developers' business
models changed as JREIT market

launched
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and the expansion of their property portfolios, their selling prices can fluctuate
alongside changes in the market, but they sell property to the JREITs that they
sponsor. Even after the property is sold, they generate asset management fees
related to the management of the JREIT's asset, and property management fees
from property maintenance and management. In this way, it has become possible
for the major developers to expand their profit alongside growth in the JREITs'
property portfolios without inflating their own balance sheets. In addition to this
business model change, the recovery in real estate prices seen after 2004 and
2012 has enabled the three major developers to more than double their OP over
the past 15 years and to achieve new record profits recently.

The JREIT market has expanded sharply, from about ¥260bn at the start to around
¥12trn recently, growth of more than 45-fold, making it almost as big as the
TOPIX real estate index, which includes the major developers. For the past several
years, funds flowing in from the capital market have shifted from the developers to
the JREITs. The combined market cap of Japan's listed real estate securities
including the developers and JREITs has hardly changed over the past three years
or so, at around ¥25trn, but the developers’ share of total market cap fell by nearly
20pts in the three years and a half years from December 2013 to August 2016,
from 68.5% to 51.2%. The developers are building a business model that enables
them to coexist and co-prosper with the JREITs. However, the developers' current
valuations, which look very undemanding, suggest the market is not particularly
satisfied with the business policies that the developers are pursuing. If they do not
increase their dividends, buy back stock or take other steps to address their low
share prices, there is a risk that their existence as listed real estate stocks could
become less meaningful.

Figure 5: Historical market cap for the JREITs
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The JREIT market has grown to
almost as the size of the
developers' total market cap
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Figure 6: Market cap share of the developers & JREITs within listed real estate
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Q: How has the change in Japan’s demographic trend affected the real
estate market over the past 20 years?

Over the past 20 years, since the middle of the 1990s, Japan’'s population has
consistently shifted from the regional cities to the country’s three big metropolises.
The pace of this population shift slowed somewhat for several years after the 2008
financial crisis but has accelerated again recently. There has been a clear move out
of the regional cities into the three big metropolises, but migration into greater
Tokyo has been particularly pronounced. In the Nagoya region, population inflows
and outflows have been fairly well balanced, while in the Osaka region, the trend
shows a slight net outflow. The population shift to the Tokyo metropolis
concentrates heavily on Tokyo itself. This has taken place from the mid-1990s to
date. In Japan's regional cities, economic activity has dwindled alongside greater
population outflows, and as a result, job opportunities have decreased, leading to
structural and further population shrinkage. This is a trend that is likely to continue
in Japan.

Figure 7: Net population inflows into Japan’s local regions
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Figure 8: Net population inflow into the three metropolitan regions
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Japan’s population has shifted
rapidly from the regional cities to
Tokyo over the past 20 years
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Figure 9: Regional breakdown of the net population inflow into the Tokyo
metropolitan area
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As a result of this heavy concentration of people in Tokyo, business opportunities
are increasing in the capital and demand for real estate is also concentrating
around the city. As of 1 January 2014, 29% of total nationwide office and shop
floor space, or 251.17m square metres of a total of 876.46m square metres, was
located in the Tokyo metropolis. Meanwhile, 55% of the new condominiums
supplied in Japan in 2014, or 46,063 out of a total of 83,205 units, were in the
Tokyo metropolis. On the other hand, this concentration of demand has also
brought an increasing number of players into the market and stiffer competition.
Under these conditions the major developers, which are well placed in terms of
their fund raising capabilities, brand strength, and marketing expertise, are
expanding their market shares. Even if the population in Tokyo peaks out sooner
or later, the major developers should still have room to expand their businesses
guantitatively in the near term.

Figure 10: Office stock in Tokyo's 23 wards
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As demand concentrates in and
around Tokyo, competition will

increase
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Figure 11: Share of Sumitomo R&D's rental office floor space in Tokyo's 23 The major developers, which are
wards
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Figure 12: The major developers' share of condominium sales in the Tokyo
metropolitan area

12

e ﬁ%

e Mlits Ui Fud 0san Mitsubishi Estate Sumitomo Realty

8 /%// N

4 N //\Q.<4J v

2 /\——/

0
m < 1N W N~ 0 O O — &N M ¢ LW W N 0 O O — N M < W
QO OO O O OO OO 0O O O O O O O O O O O = = = = =
d &6 O 6 o 6 6 O O © &6 &6 O © © &6 & o O O O o O
- = = - - - - & N N N & & &~ 8 8§ Q& ~ N8R

Source: Real Estate Economic Institute, Mitsui Fudosan "Japanese Real Estate Statistics"

Japan Lesson: Real Estate 12 October 2016 S UBS 11



Q: Where will Japan's real estate sector seek growth once the
population turns down?

Japan's total population peaked at approximately 128m in 2008 and has since
been declining at a slow pace. However, Tokyo’s population is still growing due to
the population shift from the regional cities, and this is enabling the major
developers to achieve further quantitative growth in their businesses in Tokyo,
centring on office redevelopment. Even in Tokyo, however, the population is likely
to peak sooner or later. According to estimates drawn up by the Tokyo
metropolitan government and announced in March 2012, the population in Tokyo
is likely to peak at 13.35m in 2020 and then turn down moderately. Also,
according to another forecast by the Tokyo metropolitan government released in
March 2014, the number of households in Tokyo is likely to peak at 6,856,000 in
2030, and then fall slowly. The actual peaks could be later than these estimates
indicate, but unless the government starts to accept immigrants from abroad, the
population of Tokyo is highly likely to peak within the next five to ten years, and
stop rising thereafter.

Once the population and the number of households turn down, it is likely to
become more difficult to pursue quantitative expansion in existing operations,
whether offices or condominiums, because of the nature of the real estate
business. It may be possible for the major developers to maintain quantitative
growth for a while after the population peaks by expanding their market share
based on their fund raising capabilities, brand strength and marketing expertise,
but there would be limitations to this. Quantitative growth in existing businesses is
very likely to peak out at some point between 2020 and 2030.

Aware that this is almost certain to happen within the next 10-15 years, the major
developers are starting to take steps to continue to expand their earnings even
after quantitative growth in their existing businesses peaks out. The first measure is
to increase the types of property that they handle. The properties that the major
developers develop or manage have traditionally been limited almost exclusively to
offices and residential buildings (mainly condominiums) (Mitsui Fudosan is also
heavily involved in retail facility development). Over the past five years, however,
Mitsui Fudosan has expanded its logistics facility operations rapidly while
Sumitomo R&D has designated hotels and rental meeting rooms as growth areas.
In addition to logistics facilities and hotels, there could also be room to diversify
into rental homes, nursing care facilities, luggage rooms and data centres. Business
reach could be further expanded to include airports, hospitals, toll roads and other
public infrastructure. The second measure is to increase income from services and
operations in addition to leasing and development, which are the traditional
sources of income for the real estate companies. For example, in the development
of hotels, the developers usually consign hotel operations to the hotel operators
and generate rental income from them. If, instead, they operated the hotels
themselves, their income and profit could potentially increase. So far the
developers have hardly emphasised services and operations, such as home
renovation and home interior goods, and these areas also offer room to expand
income and profit, in our opinion. However, there are risks in services and
operations in terms of competition and securing enough human resources given
the existing players that are already established in the market. In addition, once the
population peaks out, there will no longer be as much room for growth.
Accordingly, these companies are likely to target overseas business expansion as
their third measure. Mitsui Fudosan already has overseas assets worth about

The population of Tokyo is likely
to peak out in 2020 and the
number of households top out in
2030

Quantitative growth in existing
businesses is highly likely to peak
out in 2020-2030

There could be room for growth
even after the population peaks
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¥600bn as at the end of March 2016 and it could expand them further going
forward.

It would be a logical step to seek growth opportunities overseas once the The major developers should
population peaks in Japan and quantitative business growth becomes more expand their overseas businesses
difficult. However, the track record of the Japanese developers overseas is rather  going forward

poor. In addition, real estate is essentially a local business, and it is uncertain how

much additional value the Japanese developers would be able to generate while

having to control the risks they would face in overseas real estate development.

Even so, both Mitsui Fudosan and Mitsubishi Estate have over 40 years’ experience

in their overseas operations, centring on Europe and the US. Mitsui Fudosan plans

to take its overseas profit up from ¥14bn in FY15 to ¥30bn in FY17. If the major

developers' overseas operations are to be evaluated more highly by investors,

particularly foreign investors, it is essential, in our view, that they can demonstrate

that they are capable of expanding their profit consistently.

Figure 13: Mitsui Fudosan's operating profits from overseas business
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Valuation Method and Risk Statement

Mitsui Fudosan, Sumitomo R&D, Mitsubishi Estate, NTT Urban Development: We
believe there could be downside risk for the major real estate companies if the

economic recovery was to falter or a new financial crisis emerged. Our PTs are
based on NAV.
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management, performance record, discount; Sell: Negative on factors such as structure, management, performance
record, discount. 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 in the Company Disclosures table in the
relevant research piece.
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http://www.ubs.com/disclosures

Research analysts contributing to this report who are employed by any non-US affiliate of UBS Securities LLC are not
registered/qualified as research analysts with FINRA. Such analysts may not be associated persons of UBS Securities LLC and
therefore are not subject to the FINRA restrictions on communications with a subject company, public appearances, and
trading securities held by a research analyst account. The name of each affiliate and analyst employed by that affiliate

contributing to this report, if any, follows.

UBS Securities Japan Co., Ltd.: Toshihiko Okino; Daiju Aoki.

Company Disclosures

Company Name Reuters
Mitsubishi Estate 8802.T
Mitsui Fudosan2 45 8801.T
NTT Urban Development 8933.T
Sumitomo Realty & Development 8830.T

Source: UBS. All prices as of local market close.

12-month rating

Buy
Buy
Buy
Buy

Short-term rating Price

N/A ¥1,865.0
N/A ¥2,086.5
N/A ¥921
N/A ¥2,506.5

Price date

11 Oct 2016
11 Oct 2016
11 Oct 2016
11 Oct 2016

Ratings in this table are the most current published ratings prior to this report. They may be more recent than the stock

pricing date

UBS AG, its affiliates or subsidiaries has acted as manager/co-manager in the underwriting or placement of

2.
securities of this company/entity or one of its affiliates within the past 12 months.

4, Within the past 12 months, UBS AG, its affiliates or subsidiaries has received compensation for investment banking
services from this company/entity or one of its affiliates.

5. UBS AG, its affiliates or subsidiaries expect to receive or intend to seek compensation for investment banking

services from this company/entity within the next three months.
Unless otherwise indicated, please refer to the Valuation and Risk sections within the body of this report. For a complete set
of disclosure statements associated with the companies discussed in this report, including information on valuation and risk,
please contact UBS Securities LLC, 1285 Avenue of Americas, New York, NY 10019, USA, Attention: Investment Research.

Mitsubishi Estate (¥)
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Buy

Source: UBS; as of 11 Oct 2016

Japan Lesson: Real Estate 12 October 2016

HUBS 15



Mitsui Fudosan (¥)

Stock Price (¥)

Price Target(¥)
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Source: UBS; as of 11 Oct 2016
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Source: UBS; as of 11 Oct 2016

Sumitomo Realty & Development (¥)

Stock Price (¥)
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Source: UBS; as of 11 Oct 2016
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Company profile and fee and risk statement under the Japanese Financial Instruments & Exchange Law

Company Name etc: UBS Securities Japan Co., Ltd., Financial Instruments & Exchange Firm, Kanto Local Financial Bureau
(Kinsho) No.2633

Associated Memberships: Japan Securities Dealers' Association, the Financial Futures Association of Japan, and Type |l
Financial Instruments Firms Association and Japan Investment Advisers Association

UBS Securities Japan Co., Ltd. will receive a brokerage fee (excluding tax) from clients of Wealth Management calculated by
multiplying the executed amount by 1.00% at maximum (excluding tax) for trading domestic stocks; and by 1.25% at
maximum (excluding tax) for trading foreign stocks. However, in the case of trading other than the auction market trading
such as OTC trading and Tostnet trading, a higher fee may be charged based on an individual agreement with a client. The
method of fee calculation is not explained here because fee varies depending on the market condition and the content of
trading, etc. From the clients of the Investment Bank, UBS Securities Japan Co., Ltd. will receive a brokerage fee based on an
individual contract and no standard upper limit or calculating method. For the trading of domestic stocks, consumption tax
is added to the fee. For the trading of foreign stock, fee on the foreign stock exchange or foreign tax may be charged in
addition to the domestic fee and tax. Those amounts may vary depending on the jurisdiction. There is a risk that a loss may
occur due to a change in the price of the stock in the case of trading stocks, and that a loss may occur due to the exchange
rate in the case of trading foreign stocks. There is a risk that a loss may occur due to a change in the price or performance
of the properties in the portfolio in the case of trading REITs.
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Global Disclaimer

This document has been prepared by UBS Securities Japan Co., Ltd., an affiliate of UBS AG. UBS AG, its subsidiaries, branches and affiliates are referred to herein as
UBS.

Global Research is provided to our clients through UBS Neo and, in certain instances, UBS.com (each a "System"). It may also be made available through third party
vendors and distributed by UBS and/or third parties via e-mail or alternative electronic means. The level and types of services provided by Global Research to a client may
vary depending upon various factors such as a client's individual preferences as to the frequency and manner of receiving communications, a client's risk profile and
investment focus and perspective (e.g., market wide, sector specific, long-term, short-term, etc.), the size and scope of the overall client relationship with UBS and legal
and regulatory constraints.

All Global Research is available on UBS Neo. Please contact your UBS sales representative if you wish to discuss your access to UBS Neo.

When you receive Global Research through a System, your access and/or use of such Global Research is subject to this Global Research Disclaimer and to the terms of
use governing the applicable System.

When you receive Global Research via a third party vendor, e-mail or other electronic means, your use shall be subject to this Global Research Disclaimer and to UBS's
Terms of Use/Disclaimer (http://www.ubs.com/global/en/legalinfo2/disclaimer.html). By accessing and/or using Global Research in this manner, you are indicating that
you have read and agree to be bound by our Terms of Use/Disclaimer. In addition, you consent to UBS processing your personal data and using cookies in accordance
with our Privacy Statement (http:/Awww.ubs.com/global/en/legalinfo2/privacy.html) and cookie notice (http://www.ubs.com/global/en/homepage/cookies/cookie-
management.html).

If you receive Global Research, whether through a System or by any other means, you agree that you shall not copy, revise, amend, create a derivative
work, transfer to any third party, or in any way commercially exploit any UBS research provided via Global Research or otherwise, and that you shall not
extract data from any research or estimates provided to you via Global Research or otherwise, without the prior written consent of UBS.

This document is for distribution only as may be permitted by law. It is not directed to, or intended for distribution to or use by, any person or entity who is a citizen or
resident of or located in any locality, state, country or other jurisdiction where such distribution, publication, availability or use would be contrary to law or regulation or
would subject UBS to any registration or licensing requirement within such jurisdiction. It is published solely for information purposes; it is not an advertisement nor is it
a solicitation or an offer to buy or sell any financial instruments or to participate in any particular trading strategy. No representation or warranty, either expressed or
implied, is provided in relation to the accuracy, completeness or reliability of the information contained in this document ("the Information"), except with respect to
Information concerning UBS. The Information is not intended to be a complete statement or summary of the securities, markets or developments referred to in the
document. UBS does not undertake to update or keep current the Information. Any opinions expressed in this document may change without notice and may differ or
be contrary to opinions expressed by other business areas or groups of UBS. Any statements contained in this report attributed to a third party represent UBS's
interpretation of the data, information and/or opinions provided by that third party either publicly or through a subscription service, and such use and interpretation
have not been reviewed by the third party.

Nothing in this document constitutes a representation that any investment strategy or recommendation is suitable or appropriate to an investor's individual
circumstances or otherwise constitutes a personal recommendation. Investments involve risks, and investors should exercise prudence and their own judgement in
making their investment decisions. The financial instruments described in the document may not be eligible for sale in all jurisdictions or to certain categories of
investors. Options, derivative products and futures are not suitable for all investors, and trading in these instruments is considered risky. Mortgage and asset-backed
securities may involve a high degree of risk and may be highly volatile in response to fluctuations in interest rates or other market conditions. Foreign currency rates of
exchange may adversely affect the value, price or income of any security or related instrument referred to in the document. For investment advice, trade execution or
other enquiries, clients should contact their local sales representative.

The value of any investment or income may go down as well as up, and investors may not get back the full (or any) amount invested. Past performance is not necessarily
a guide to future performance. Neither UBS nor any of its directors, employees or agents accepts any liability for any loss (including investment loss) or damage arising
out of the use of all or any of the Information.

Any prices stated in this document are for information purposes only and do not represent valuations for individual securities or other financial instruments. There is no
representation that any transaction can or could have been effected at those prices, and any prices do not necessarily reflect UBS's internal books and records or
theoretical model-based valuations and may be based on certain assumptions. Different assumptions by UBS or any other source may yield substantially different results.

This document and the Information are produced by UBS as part of its research function and are provided to you solely for general background information. UBS has no
regard to the specific investment objectives, financial situation or particular needs of any specific recipient. In no circumstances may this document or any of the
Information be used for any of the following purposes:

(i) valuation or accounting purposes;
(i) 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.

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 any of the Information for
any of the above purposes or otherwise rely upon this document or any of the Information.

UBS has policies and procedures, which include, without limitation, independence policies and permanent information barriers, that are intended, and upon which UBS
relies, to manage potential conflicts of interest and control the flow of information within divisions of UBS and among its subsidiaries, branches and affiliates. For further
information on the ways in which UBS manages conflicts and maintains independence of its research products, historical performance information and certain additional
disclosures concerning UBS research recommendations, please visit www.ubs.com/disclosures.

Research will initiate, update and cease coverage solely at the discretion of UBS Investment Bank Research Management, which will also have sole discretion on the
timing and frequency of any published research product. The analysis contained in this document is based on numerous assumptions. All material information in relation
to published research reports, such as valuation methodology, risk statements, underlying assumptions (including sensitivity analysis of those assumptions), ratings
history etc. as required by the Market Abuse Regulation, can be found on NEO. Different assumptions could result in materially different results.

The analyst(s) responsible for the preparation of this document may interact with trading desk personnel, sales personnel and other parties for the purpose of gathering,
applying and interpreting market information. UBS relies on information barriers to control the flow of information contained in one or more areas within UBS into other
areas, units, groups or affiliates of UBS. The compensation of the analyst who prepared this document is determined exclusively by research management and senior
management (not including investment banking). Analyst compensation is not based on investment banking revenues; however, compensation may relate to the
revenues of UBS Investment Bank as a whole, of which investment banking, sales and trading are a part, and UBS's subsidiaries, branches and affiliates as a whole.

For financial instruments admitted to trading on an EU regulated market: UBS AG, its affiliates or subsidiaries (excluding UBS Securities LLC) acts as a market maker or
liquidity provider (in accordance with the interpretation of these terms in the UK) in the financial instruments of the issuer save that where the activity of liquidity
provider is carried out in accordance with the definition given to it by the laws and regulations of any other EU jurisdictions, such information is separately disclosed in
this document. For financial instruments admitted to trading on a non-EU regulated market: UBS may act as a market maker save that where this activity is carried out in
the US in accordance with the definition given to it by the relevant laws and regulations, such activity will be specifically disclosed in this document. UBS may have issued
a warrant the value of which is based on one or more of the financial instruments referred to in the document. UBS and its affiliates and employees may have long or
short positions, trade as principal and buy and sell in instruments or derivatives identified herein; such transactions or positions may be inconsistent with the opinions
expressed in this document.

United Kingdom and the rest of Europe: Except as otherwise specified herein, this material is distributed by UBS Limited to persons who are eligible counterparties
or professional clients. UBS Limited is authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and the Prudential Regulation
Authority.  France: Prepared by UBS Limited and distributed by UBS Limited and UBS Securities France S.A. UBS Securities France S.A. is regulated by the ACPR
(Autorité de Controle Prudentiel et de Résolution) and the Autorité des Marchés Financiers (AMF). Where an analyst of UBS Securities France S.A. has contributed to this
document, the document is also deemed to have been prepared by UBS Securities France S.A.  Germany: Prepared by UBS Limited and distributed by UBS Limited and
UBS Deutschland AG. UBS Deutschland AG is regulated by the Bundesanstalt fur Finanzdienstleistungsaufsicht (BaFin). Spain: Prepared by UBS Limited and distributed
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by UBS Limited and UBS Securities Espaia SV, SA. UBS Securities Espana SV, SA is regulated by the Comisién Nacional del Mercado de Valores (CNMV).  Turkey:
Distributed by UBS Limited. No information in this document is provided for the purpose of offering, marketing and sale by any means of any capital market instruments
and services in the Republic of Turkey. Therefore, this document may not be considered as an offer made or to be made to residents of the Republic of Turkey. UBS AG
is not licensed by the Turkish Capital Market Board under the provisions of the Capital Market Law (Law No. 6362). Accordingly, neither this document nor any other
offering material related to the instruments/services may be utilized in connection with providing any capital market services to persons within the Republic of Turkey
without the prior approval of the Capital Market Board. However, according to article 15 (d) (i) of the Decree No. 32, there is no restriction on the purchase or sale of
the securities abroad by residents of the Republic of Turkey. Poland: Distributed by UBS Limited (spolka z ograniczona odpowiedzialnoscia) Oddzial w Polsce regulated
by the Polish Financial Supervision Authority. Where an analyst of UBS Limited (spolka z ograniczona odpowiedzialnoscia) Oddzial w Polsce has contributed to this
document, the document is also deemed to have been prepared by UBS Limited (spolka z ograniczona odpowiedzialnoscia) Oddzial w Polsce. Russia: Prepared and
distributed by UBS Bank (O00). Switzerland: Distributed by UBS AG to persons who are institutional investors only. UBS AG is regulated by the Swiss Financial
Market Supervisory Authority (FINMA). Italy: Prepared by UBS Limited and distributed by UBS Limited and UBS Limited, Italy Branch. Where an analyst of UBS Limited,
Italy Branch has contributed to this document, the document is also deemed to have been prepared by UBS Limited, Italy Branch. South Africa: Distributed by UBS
South Africa (Pty) Limited (Registration No. 1995/011140/07), an authorised user of the JSE and an authorised Financial Services Provider (FSP 7328). lIsrael: This
material is distributed by UBS Limited. UBS Limited is authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and the
Prudential Regulation Authority. UBS Securities Israel Ltd is a licensed Investment Marketer that is supervised by the Israel Securities Authority (ISA). UBS Limited and its
affiliates incorporated outside Israel are not licensed under the Israeli Advisory Law. UBS Limited is not covered by insurance as required from a licensee under the Israeli
Advisory Law. UBS may engage among others in issuance of Financial Assets or in distribution of Financial Assets of other issuers for fees or other benefits. UBS Limited
and its affiliates may prefer various Financial Assets to which they have or may have Affiliation (as such term is defined under the Israeli Advisory Law). Nothing in this
Material should be considered as investment advice under the Israeli Advisory Law. This Material is being issued only to and/or is directed only at persons who are Eligible
Clients within the meaning of the Israeli Advisory Law, and this material must not be relied on or acted upon by any other persons. Saudi Arabia: This document has
been issued by UBS AG (and/or any of its subsidiaries, branches or affiliates), a public company limited by shares, incorporated in Switzerland with its registered offices at
Aeschenvorstadt 1, CH-4051 Basel and Bahnhofstrasse 45, CH-8001 Zurich. This publication has been approved by UBS Saudi Arabia (a subsidiary of UBS AG), a Saudi
closed joint stock company incorporated in the Kingdom of Saudi Arabia under commercial register number 1010257812 having its registered office at Tatweer Towers,
P.O. Box 75724, Riyadh 11588, Kingdom of Saudi Arabia. UBS Saudi Arabia is authorized and regulated by the Capital Market Authority to conduct securities business
under license number 08113-37.  Dubai: The information distributed by UBS AG Dubai Branch is intended for Professional Clients only and is not for further
distribution within the United Arab Emirates. United States: Distributed to US persons by either UBS Securities LLC or by UBS Financial Services Inc., subsidiaries of
UBS AG; or by a group, subsidiary or affiliate of UBS AG that is not registered as a US broker-dealer (a ‘non-US affiliate’ ) to major US institutional investors only. UBS
Securities LLC or UBS Financial Services Inc. accepts responsibility for the content of a document prepared by another non-US affiliate when distributed to US persons by
UBS Securities LLC or UBS Financial Services Inc. All transactions by a US person in the securities mentioned in this document must be effected through UBS Securities
LLC or UBS Financial Services Inc., and not through a non-US affiliate. UBS Securities LLC 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. Canada: Distributed by UBS Securities Canada Inc., a registered investment dealer in
Canada and a Member-Canadian Investor Protection Fund, or by another affiliate of UBS AG that is registered to conduct business in Canada or is otherwise exempt
from registration. Mexico: This report has been distributed and prepared by UBS Casa de Bolsa, S.A. de C.V., UBS Grupo Financiero, an entity that is part of UBS
Grupo Financiero, S.A. de C.V. and is an affiliate of UBS AG. This document is intended for distribution to institutional or sophisticated investors only. Research reports
only reflect the views of the analysts responsible for the reports. Analysts do not receive any compensation from persons or entities different from UBS Casa de Bolsa,
S.A. de C.V., UBS Grupo Financiero, or different from entities belonging to the same financial group or business group of such. For Spanish translations of applicable
disclosures, please see www.ubs.com/disclosures.  Brazil: Except as otherwise specified herein, this material is prepared by UBS Brasil CCTVM S.A. to persons who are
eligible investors residing in Brazil, which are considered to be: (i) financial institutions, (i) insurance firms and investment capital companies, (iii) supplementary pension
entities, (iv) entities that hold financial investments higher than R$300,000.00 and that confirm the status of qualified investors in written, (v) investment funds, (vi)
securities portfolio managers and securities consultants duly authorized by Comissao de Valores Mobilidrios (CVM), regarding their own investments, and (vii) social
security systems created by the Federal Government, States, and Municipalities. Hong Kong: Distributed by UBS Securities Asia Limited and/or UBS AG, Hong Kong
Branch. Singapore: Distributed by UBS Securities Pte. Ltd. [MCI (P) 007/09/2016 and Co. Reg. No.: 198500648C] or UBS AG, Singapore Branch. Please contact UBS
Securities Pte. Ltd., an exempt financial adviser under the Singapore Financial Advisers Act (Cap. 110); or UBS AG, Singapore Branch, an exempt financial adviser under
the Singapore Financial Advisers Act (Cap. 110) and a wholesale bank licensed under the Singapore Banking Act (Cap. 19) regulated by the Monetary Authority of
Singapore, in respect of any matters arising from, or in connection with, the analysis or document. The recipients of this document represent and warrant that they are
accredited and institutional investors as defined in the Securities and Futures Act (Cap. 289). Japan: Distributed by UBS Securities Japan Co., Ltd. to professional
investors (except as otherwise permitted). Where this document has been prepared by UBS Securities Japan Co., Ltd., UBS Securities Japan Co., Ltd. is the author,
publisher and distributor of the document. Distributed by UBS AG, Tokyo Branch to Professional Investors (except as otherwise permitted) in relation to foreign exchange
and other banking businesses when relevant.  Australia: Clients of UBS AG: Distributed by UBS AG (Holder of Australian Financial Services License No. 231087).
Clients of UBS Securities Australia Ltd: Distributed by UBS Securities Australia Ltd (Holder of Australian Financial Services License No. 231098). This Document contains
general information and/or general advice only and does not constitute personal financial product advice. As such, the Information in this document has been prepared
without taking into account any investor’s objectives, financial situation or needs, and investors should, before acting on the Information, consider the appropriateness
of the Information, having regard to their objectives, financial situation and needs. If the Information contained in this document relates to the acquisition, or potential
acquisition of a particular financial product by a ‘Retail’ client as defined by section 761G of the Corporations Act 2001 where a Product Disclosure Statement would be
required, the retail client should obtain and consider the Product Disclosure Statement relating to the product before making any decision about whether to acquire the
product. The UBS Securities Australia Limited Financial Services Guide is available at: www.ubs.com/ecs-research-fsg. New Zealand: Distributed by UBS New Zealand
Ltd. UBS New Zealand Ltd is not a registered bank in New Zealand. The information and recommendations in this publication are provided for general information
purposes only. To the extent that any such information or recommendations constitute financial advice, they do not take into account any person’s particular financial
situation or goals. We recommend that recipients seek advice specific to their circumstances from their financial advisor. Korea: Distributed in Korea by UBS Securities
Pte. Ltd., Seoul Branch. This document may have been edited or contributed to from time to time by affiliates of UBS Securities Pte. Ltd., Seoul Branch. Malaysia: This
material is authorized to be distributed in Malaysia by UBS Securities Malaysia Sdn. Bhd (Capital Markets Services License No.: CMSL/A0063/2007). This material is
intended for professional/institutional clients only and not for distribution to any retail clients. India: Distributed by UBS Securities India Private Ltd. (Corporate Identity
Number U67120MH1996PTC097299) 2/F, 2 North Avenue, Maker Maxity, Bandra Kurla Complex, Bandra (East), Mumbai (India) 400051. Phone: +912261556000. It
provides brokerage services bearing SEBI Registration Numbers: NSE (Capital Market Segment): INB230951431, NSE (F&O Segment) INF230951431, NSE (Currency
Derivatives Segment) INE230951431, BSE (Capital Market Segment) INB010951437; merchant banking services bearing SEBI Registration Number: INM0O00010809 and
Research Analyst services bearing SEBI Registration Number: INHO00001204. UBS AG, its affiliates or subsidiaries may have debt holdings or positions in the subject
Indian company/companies. Within the past 12 months, UBS AG, its affiliates or subsidiaries may have received compensation for non-investment banking securities-
related services and/or non-securities services from the subject Indian company/companies. The subject company/companies may have been a client/clients of UBS AG, its
affiliates or subsidiaries during the 12 months preceding the date of distribution of the research report with respect to investment banking and/or non-investment
banking securities-related services and/or non-securities services. With regard to information on associates, please refer to the Annual Report at:
http://www.ubs.com/global/en/about_ubs/investor_relations/annualreporting.html

The disclosures contained in research documents produced by UBS Limited shall be governed by and construed in accordance with English law.

UBS specifically prohibits the redistribution of this document in whole or in part without the written permission of UBS and UBS accepts no liability whatsoever for the
actions of third parties in this respect. Images may depict objects or elements that are protected by third party copyright, trademarks and other intellectual property
rights. © UBS 2016. The key symbol and UBS are among the registered and unregistered trademarks of UBS. All rights reserved.
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