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Editorial

Dear reader,

In the past, owning residential property in global cities has been a sure road to
wealth accumulation. Property values have risen much more than inflation in most
advanced economies post-1950 despite periods of long and persistent downswings.
In major cities the long-term appreciation has been even greater as prices have risen
faster than countryside properties over the past few decades.

But real price appreciation can no longer be taken for granted. The underlying
factors favoring city properties, including urbanization, the digital revolution and
artificial supply constraints, still hold good. But prices have by far outpaced incomes
in recent years. Low affordability already poses one of the biggest risks to property
values in urban centers. If employees cannot afford an apartment with reasonable
access to the local job market, the attractiveness and growth prospects of the city
in question drop. Regulatory interventions to curb further appreciation have often
followed.

Such regulatory measures have already triggered market corrections in the most
overheated cities. Real prices in all four top-ranking cities in the 2016 UBS Global
Real Estate Bubble Index have fallen. On average they are down by 10% from their
respective peaks. This year’s edition reveals where stretched affordability makes
further market corrections likely, but also where record low interest rates may drive
future capital gains.

This report considers a broader range of urban centers, adding Madrid, Moscow,
Dubai and Tel Aviv to the selection. These cities have come to investors’ attention

in recent years, although each for different reasons.

We wish you an engaging read.

=it Mtk

Claudio Saputelli Matthias Holzhey
Head Swiss & Global Real Estate Head Swiss Real Estate Investments
Chief Investment Office GWM Chief Investment Office GWM
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Key results

Low rates fuel
Eurozone bubble

Index scores have increased in all cities
within the Eurozone, driven by low
interest rates. Paris and Frankfurt are
now in bubble-risk territory.

Toronto

Vancouver @ Chicago

O

Yo

San Francisco

Los Angeles
New York

¢ Bubble risk (+1.5)
Overvalued (0.5 to 1.5)
Fair-valued (0.5 to 0.5)

Undervalued (-1.5 to -0.5)

Affordability
remains a key risk

The median price-to-income ratio has
increased from 5 to 7 years in the cities
over the last decade. Affordability has
worsened the most in Hong Kong and
London over this period and improved
the most in Singapore.
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Lower risk scores
overall

The average index scores have declined
slightly. Frankfurt and Moscow recorded
the steepest increase last year. Valua-
tions declined the most in Sydney and
Tel Aviv.

Stockholm
Amsterdam @
i Moscow
London i
H Frankfurt
. Q..
Paris > <——{f‘"}----@ Munich
Geneva Zurich
Boston Dubai
Milan Tokyo
i Q
Madrid @ H ¢
ong Kon
Tel Aviv E g
Singapore
Sydney

No lending
boom

Currently, lending growth is on par with
GDP growth. This is in contrast to the
run-up to the Great Financial Crisis,
when outstanding mortgage volumes
increased up to 2.5% faster than GDP.

End of
the boom

Price growth rates have continued to
slow in a majority of cities. Average price
growth has come to a standstill for the
first time since 2012.

Long-term economic
strength matters

While real prices have risen by more than
150% in Paris, Vancouver, Hong Kong
and Stockholm since 2000, in Milan and
Chicago they have increased by less than
20%. This reflects differences in how
these cities’ economies have fared.



Bubble risks shift

towards the Eurozone

The greatest risk of a real estate bubble currently
exists in Munich, followed by Toronto, Hong Kong
and Amsterdam. Frankfurt and Paris are new addi-
tions to the bubble risk zone. In London, by con-
trast, the bubble risk has fallen after further price
corrections, as a result of which the city is now only
in the overvalued category. Valuations in Vancouver,
San Francisco, Stockholm and Sydney have fallen
sharply. New York and Los Angeles are lower as
well, while Singapore is almost unchanged.

Lowest price increases since 2012

On average, in the cities analyzed, inflation-adjusted
price increases have practically come to a standstill
in the last four quarters. Residential property only
appreciated markedly in Moscow, Boston and the
cities in the Eurozone. Frankfurt was the only city to
see double-digit price increases, which were com-
mon globally in previous years. By contrast, there
were corrections of over 5 percent over the previous
year in Sydney, Vancouver and Dubai. New regula-
tory measures and lower economic growth globally
have hit prices in the owner-occupied housing mar-
kets. The more overheated a market, the easier it is
to trigger a correction.

Correction phase emerging

Despite the worldwide collapse in interest rates, the
negative trend in home prices will probably con-
tinue. Mortgage interest rates in many cities had
already ceased to be the bottleneck in recent years
when it came to buying a home. Rather, many
households lacked the funds required to buy a
home or meet banks' financing criteria. Amortiza-
tion payments also tend to place a greater burden
on household budgets than mortgage interest. Fur-
thermore, economic uncertainty in a recessionary
environment more than outweighs the positive con-
tribution of falling interest rates on demand growth.

Rewards for investors with staying power
Anyone who acquired residential property in the last
40 years, even at the height of a local price bubble,
has nevertheless enjoyed long-term capital gains in
most centers. We see three key reasons for this.
First, the technology-driven economic boom in
many major centers led to an explosion in residen-
tial demand. Second, growth in the number of
wealthy households has generated ongoing excess
demand for the best locations. Third, real estate val-
ues benefited from a decline in real interest rates
from the mid-1990s. Where the demand boom has
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Index scores for the housing markets of select cities, 2019

Ranking 0.5 1.5

1T A Munich R 201
2 A Toronto I 186
3 ¥ HongKong I 84
4 A Amsterdam D 134
5 A Frankfurt L el
6 ¥ Vancouver R 161

7 AN Paris I 154

8 >  Zurich* 1.40

9 ¥ London 1.31

10 =  San Francisco 1.15

11 A Tokyo 1.11

12 ¥ Stockholm 1.10

13 AN Los Angeles 0.99

14 A Geneva* 0.90

15 ¥ Sydney 0.88

16 ¥ Tel Aviv 0.78

17 A Madrid 0.61

18 AN Moscow 0.50

19 ¥ New York 0.50

20 ¥ Singapore 0.45

21 ¥ Boston 0.36

22 2> Milan 0.20

23 >  Dubai -0.26

24 >  Chicago -0.77

N YA
Bubble risk Overvalued Undervalued Change
(>1.5) (0.5t0 1.5) (-15t0-0.5)  vs.2018

Source: UBS * Index altered due to data source revision
For explanation see the section on Methodology & data on page 24

Identifying a bubble

Price bubbles are a recurring phenomenon in property markets.
The term “bubble” refers to a substantial and sustained mispric-
ing of an asset, the existence of which cannot be proved unless it
bursts. But historical data reveals patterns of property market ex-
cesses. Typical signs include a decoupling of prices from local in-
comes and rents, and imbalances in the real economy, such as ex-
cessive lending and construction activity. The UBS Global Real
Estate Bubble Index gauges the risk of a property bubble on the
basis of such patterns. The Index does not predict whether and
when a correction will set in. A change in macroeconomic mo-
mentum, a shift in investor sentiment or a major supply increase
could trigger a decline in house prices.

UBS Global Real Estate Bubble Index 2019



Bubble risks shift towards the Eurozone

not triggered a local construction boom — due to Price growth has slowed in majority of cities

building restrictions for example — ground prices
and rents have skyrocketed.

Inflation-adjusted price growth rates, in %

2018 2019 ~10 5 0 5 10

However, where these preconditions have been

o @® Frankfurt |
absent, home prices in the best case have stag-
nated over the price cycle. For example, in Chicago Moscow !
or Milan real prices are at the same level they were ® @ Munich |
about 20 years ago due to weak economic devel- Madrid I
opment. And the continuing expansion in supply ® raris I
has left prices in Dubai currently at a level scarcely ® ©® Amsterdam I
higher than 2000 despite the greatest population
growth by far of all of the cities in the study. Boston :

Los Angeles |

City homes are no guarantee of capital gains Tokyo |
The general trend toward urbanization as well as Chicago |
rising demand for top locations is no guarantee of Geneva I
capital gains. The decoupling of home prices from Zurich :
local incomes clouds the picture. In the long term, Mian |

the absence of economic viability leads to a deteri-
oration in many cities’ attractiveness and favors a Singapore
shift in jobs to the suburbs. Hence, the potential Toronto |
for political intervention in the housing market Hong Kong I
increases and so does the risk of negative conse- New York I
quences for investors. Consequently, those who
buy a city apartment at the currently high valua-
tions are likely to have to adjust to a lengthy lean
period in our view. While historical evidence sug- Stockholm I

San Francisco |
Tel Aviv |

gests that, over the long term, property in global o London |
cities can be expected at a minimum to preserve ® O ‘Vancouver I
capital in inflation-adjusted terms, economic Dubai I
growth in the region is crucial for the flourishing
Sydney |

of the local housing market.

Last 4 quarters || Last 5 years, annualized
® Housing market risk assessment

Source: see page 25
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Regional cycles

Eurozone

With the exception of Milan, Eurozone cities exhibited the
strongest price growth of all cities in this study over the
last four quarters, driven by strong economic growth in the
past year and low interest rates. Consequently, the index
scores of these Eurozone cities have all increased further.
Valuations in Munich, Amsterdam, Frankfurt and Paris are
now in bubble-risk territory and have reached all-time
highs. The housing market is recovering in Madrid and
Milan, but still appears to be at an earlier stage of the
cycle. Overall, the effect of lower mortgage rates will be
diluted by stretched affordability in most cities. The ex-
pected economic slowdown — in particular in Germany —
will test current price levels.

Rest of Europe

In contrast to their Eurozone counterparts, London and
Stockholm’s index scores have declined over the last year.
While affordability issues, political uncertainty and less
favorable tax treatment are putting pressure on house
prices in London, Stockholm'’s property prices have suf-
fered from stricter rules on mortgage amortization. In
Zurich, record low mortgage rates and a booming econ-
omy have driven up valuations. Both on price and index
score Zurich has now surpassed Geneva. However, we ex-
pect strict lending rules and rising rental market vacancy
rates in the periphery to limit the price prospects in Swit-
zerland overall.

Moscow house prices came under strong pressure after
reaching bubble-risk territory in 2007. Then, just as prices
had started to recover in 2013, falling oil prices and sharp
ruble deprecation affected the market negatively once
more. By the end of 2017, the real price level was 40%
lower than 10 years earlier. But after a strong recovery
from this low point, the market is now back in overvalued
territory.

Eurozone
UBS Global Real Estate Bubble Index
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Regional cycles

United States

Index scores have not risen in any of the US cities in our
study for the first time since 2011. The variation in valua-
tions among cities reflects their relative economic strength
over the last couple of years. For example, strong employ-
ment and income growth over the last decade have under-
pinned price increases in California.

Affordability issues, trade tensions and diminishing foreign
demand have capped price growth in San Francisco and
Los Angeles for now. Boston’s housing market benefited
from its good affordability and economic appeal for busi-
nesses and high income earners. The local housing market
is still in fair-valued territory. Weakening support from the
financial industry and an unfavorable tax treatment have
led valuations to decline in New York. Chicago continues
to lag far behind given its increasing fiscal challenges.

Canada

Between 2000 and 2018 real home prices in the Canadian
cities in our study rose almost unabated by more than 5%
per year. But the housing frenzy seems to be over for now.
Over the last four quarters price growth has stalled and a
correction set in. The introduction of taxes on foreign
buyers, vacancy fees and stricter rent controls seem to
have taken effect. While the average price level in Toronto
has remained broadly unchanged from last year, prices in
Vancouver are down by 7%. Overall, property valuations
in Canadian cities are still highly elevated, with Toronto
surpassing Vancouver in terms of bubble risks. Lower
mortgage rates are supportive, but cannot outweigh lower
economic growth. Further housing market weakening is
likely.

UBS Global Real Estate Bubble Index 2019

United States
UBS Global Real Estate Bubble Index
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- overvalued
fair-valued
undervalued
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APAC

The bubble index scores have not increased in APAC cities over
the last four quarters. In Hong Kong, momentum has abated
and prices have fallen slightly since mid-2018. Nevertheless, al-
though the city is still in bubble-risk territory, given that prices
have doubled over the last 10 years, there is no fundamental
trend reversal in sight. Still, higher price volatility is likely over
the next few quarters. Singapore’s housing market in contrast
has been remarkably stable over the last few years. Regulatory
tightening has proved effective and curbed excessive price
growth. Real prices are basically on the same level as in 2012,
such that the city remains in fair-valued territory.

In Sydney, a city that was in bubble-risk territory only two years
ago, prices are plunging. They corrected by a double-digit
number within a year, lowering the index score significantly.
Lower foreign buying activity and tighter mortgage lending
continued to mute overall demand. In contrast, prices in Tokyo
have climbed by 5% annually since 2014, decoupling from the
rest of the country. As a consequence, the market has joined
the group of highly unaffordable cities and valuation has in-
creased.

Middle East

Dubai’s property market is highly correlated to the oil price.
The market previously peaked in 2008 and 2014. Since the last
peak, prices have fallen by almost 35% and the index value
has declined sharply. Overall, ongoing strong housing supply
growth limits any long-term capital gains, offsetting the posi-
tive price effects of high population growth.

Over the last 30 years, Tel Aviv has seen some of the highest
price growth among the cities we cover in this report. Prices
rose nearly constantly between 2003 and 2017. Consequently,
the market entered bubble-risk territory. Stretched affordability
and rising mortgage rates have now ended the party. Valua-
tions have thus normalized somewhat as real prices have de-
clined by a double-digit percentage.

Regional cycles

APAC

UBS Global Real Estate Bubble Index

bubble risk

overvalued

\,ﬁ“&/\\fxﬁ

(? depressed
-2.5

83 87 91 95 99 03 07 1" 15 19

fair-valued

undervalued

25
15
0.5
-0.5
-1.5

— Hong Kong Singapore Sydney — Tokyo

Middle East

UBS Global Real Estate Bubble Index

2.5
¢ bubble risk
overvalued
0.5 /\1\
A

A WA

fair-valued

undervalued

-1.5
¢ depressed
-2.5
83 87 91 95 99 03 07 1" 15 19

= Dubai Tel Aviv

UBS Global Real Estate Bubble Index 2019



Globa
bench

marks

Price-to-iIncome

Buying a 60m? (650 sqft) apartment exceeds the
budget of people who earn the average annual
income in the highly skilled service sector in most
world cities. In Hong Kong, even those who earn
twice the city’s average income would struggle to
afford an apartment of that size. House prices have
also decoupled from local incomes in Paris, Lon-
don, Singapore, Tokyo, Tel Aviv.and New York,
where price-to-income multiples exceed 10. Unaf-
fordable housing is often a sign of strong invest-
ment demand from abroad, tight zoning and rental
market regulations. If investment demand weak-
ens, the risk of a price correction increases and
long-term appreciation prospects shrink.

cities’

In contrast, housing is affordable in Chicago,
Boston, Los Angeles and Milan, which limits the
risk of a price correction in these cities. Given rela-
tively high incomes, purchasing an apartment is
also relatively feasible for residents of Frankfurt,
Zurich, Geneva or San Francisco.

From the perspective of a homebuyer, affordability
also depends on mortgage interest rates and amor-
tization obligations. Relatively high interest and
amortization rates, for example, mean that even
the relatively low price-to-income multiples in US
cities can place a heavy burden on monthly in-
come. Conversely, elevated purchase prices can be
sustained easily, without the need for full mortgage
amortization and low interest rates, for example in
Switzerland and the Netherlands.

The number of years a skilled service worker needs to work
to be able to buy a 60m? (650 sqft) flat near the city center

1 5 10 15

Hong Kong O
Paris Co0e
London O (]
Singapore [ D@
Tokyo
Tel Aviv
New York O
Munich
Amsterdam
Vancouver
Moscow

O
O
Sydney O
O
O
O

OO

O
0000

San Francisco
Zurich
Geneva
Frankfurt
Stockholm
Madrid

Dubai
Toronto
Milan

Los Angeles
Boston @)
Chicago

1 5 10 15

@ current value range*

Source: UBS. Remark: For explanation see the section on Methodology & data on page 24
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20 years

20 years

QO value in 2009

* Uncertainty range due to differing data quality



Global cities’ benchmarks

Price-to-rent

Zurich, Munich and Hong Kong have the highest But stratospheric price-to-rent multiples reflect
price-to-rent ratios, followed by Paris and Singa- not only interest rates and rental market regula-
pore. Extremely high multiples indicate an undue tion, but also expectations of rising prices, for ex-
dependence of housing prices on low interest ample in Hong Kong and Munich. Investors antici-
rates. Overall, almost half of the covered cities have  pate being compensated with capital gains for very
price-to-rent multiples above or close to 30. House low rental yields. If these hopes do not materialize
prices in all these cities are vulnerable to a sharp and expectations deteriorate, homeowners in mar-
correction should interest rates rise. kets with high price-to-rent multiples are likely to

suffer significant capital losses.
Price-to-rent values below 20 are found mainly
in the US cities in our study — San Francisco,
Los Angeles, Boston and Chicago. Their low multi-
ples reflect, among other things, higher interest
rates and relatively mild regulations of the rental
market. Conversely, rental laws in France, Germany,
Switzerland and Sweden are strongly pro-tenant,
preventing rentals from reflecting true market
levels.

The number of years a flat of the same size needs to be rented to pay for the flat

1 5 10 15 20 25 30 35 40 years

Zurich O
Munich
Hong Kong
Paris O o
Singapore O o
London O ®
Geneva Ol e
Frankfurt O (]

®

Vancouver O

Stockholm O o

Milan (@)

Tel Aviv O o

New York (] O
Toronto O (]

Sydney O ®

©]@)

Madrid o
Amsterdam O C ]
()

Moscow
Tokyo O o
San Francisco O e
Los Angeles O ®
Boston ® O
o

Dubai
Chicago o @)

1 5 10 15 20 25 30 35 40 years

@ current value range* QO value in 2009

Source: UBS. Remark: For explanation see the section on Methodology & data on page 24. * Uncertainty range due to differing data quality

UBS Global Real Estate Bubble Index 2019



OO000®

12

Hong Kong

Weaker momentum

Annual house price growth rates

Inflation-adjusted in %

30

20

20
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19

year on year ===+ 20-year average

Development of sub-indices

Standardized values

3.0

15

0

83 87 91 95 99 03 07 " 15 19

= Price-income ratio
— Change in construction/GDP

~— Price-rent ratio
—— Change in mortgage/GDP

—— Real price
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Fueled by strong investor demand, general positive sentiment
and the fear of missing out on capital gains, the real price level
in Hong Kong more than doubled between 2008 and 2018.
Recently, however, momentum in this red-hot property market
has stalled. Although growth rates recovered in the first half
of the year, real prices are 2% below last year’s all-time high
value. Household incomes and rents have declined slightly in
the past four quarters. Overall, the UBS Global Real Estate
Bubble Index score has crept down, but the market remains
firmly in bubble-risk territory.

The weaker economic outlook has cooled residential buyer
sentiment. Primary residential transactions dropped by about
40% over the summer months. We expect home prices to fall
over the next few quarters, erasing part of the year's gain in
residential prices.

A deep market correction or crash seems unlikely, though
prices may be volatile if political and trade tensions persist.

A greater government focus on public housing will likely limit
the number of new private flats coming to market in the years
ahead. It should also, along with strong underlying housing de-
mand, cap downside risk for the time being. But Hong Kong's
housing market remains the least affordable of the cities that
we analyze. Even skilled service-sector workers cannot afford
to purchase a medium-sized flat.



Frankfurt
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Through the roof

Annual house price growth rates
Inflation-adjusted in %
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Frankfurt’s housing market over the last 10 years has been
characterized by accelerating price growth which has outpaced
the country average annually. Cumulative real price growth in
that time has been 80%. Last year real prices soared 11%, the
highest rate among the cities covered in this report. New con-
struction prices are up 15%. This rise, along with the recent
uptick in mortgages granted in Germany, has pushed the city
into bubble-risk territory, according to the UBS Global Real
Estate Bubble Index.

Frankfurt has cemented its position as one of Europe’s leading
financial centers with solid employment growth. It has added
almost 17% to its population in the last 10 years. Construction
permits have picked up in response and building activity
reached a record high in 2017. The transformation of office
buildings into apartments has added further living space. New
supply, however, has been outstripped by population growth,
pushing housing prices and rents up.

Despite last year’s solid economy and record-low unemploy-
ment numbers, local income growth could not keep pace with
residential price growth, rendering housing in the city increas-
ingly unaffordable. Rent is eating up more and more house-
hold income. The current weaker economic outlook for
Germany may have repercussions for the local market, espe-
cially through diminishing demand. The large current building
backlog will ultimately relieve the market in the medium term.

UBS Global Real Estate Bubble Index 2019



Zurich

Pivotal negative rates

Annual house price growth rates Residential market valuations in Zurich have inched up over
Inflation-adjusted in % the past year. The market remains highly overvalued*,
according to the UBS Global Real Estate Bubble Index, with

1 apartment prices up by 2% over the last four quarters as
. - |1} prices nationwide have stagnated. The greatest price increases
.......................................................... occurred in the median segment. Rising top incomes and opti-
mistic long-term price expectations have also led to a recovery
0 of demand for high-end properties.
-5 Ultra-low and still-falling financing costs have underpinned
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 . . )
demand, as has robust economic growth in the Zurich area
yearonyear == 20-year average and in Switzerland as a whole. The yields on buy-to-let invest-

ments have fallen to record lows. Buying a medium segment

property in Zurich only pays off after 37 years — the lowest
Development of sub-indices rental yield of any of the cities in this report. Negative interest
rates are key to maintaining the willingness of buyers to pay
for property at current levels. Slowly rising vacancy rates for
rental apartments in the agglomeration will continue to pres-
sure local rents.

Standardized values

A N \ e

./
J NS G

3.0

The city’s housing market has been characterized by relatively
fast expansion, which has partially mitigated the price pres-

-15 S VA
sures from buoyant demand growth. Lately, the number of
-3.0 building permits for new structures has been declining. Con-
83 87 91 95 99 03 07 n 15 19 . - . . .
o , , . . ~ 7 struction activity has shifted to replacing and renewing the
= Price-income ratio —— Price-rent ratio = City/country price ratio h . tock. O I isti t ket lati
= Change in construction/GDP == Change in mortgage/GDP Ousing stock. Vverall, exising mortgage market regulations

and an expected slowdown of the local economy should

* We have changed the price index we use for Zurich, which is now based on asking keep price growth in check for the next few quarters.
and transaction prices.
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London
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Trapped in uncertainty

Annual house price growth rates

Inflation-adjusted in %

20
0+ 1 H
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year onyear  -==- 20-year average

Development of sub-indices

Standardized values

3.0
s /\/\Vf\‘ A
0 ~. 7
-1.5 \/ R
-3.0
83 87 91 95 99 03 07 1" 15 19
— Price-income ratio Price-rent ratio — City/country price ratio

— Change in construction/GDP

—— Change in mortgage/GDP

.,
a

The London housing market boom is over. The years when
prices soared by 50% (2012-16) are long gone. Inflation-
adjusted prices have been trending downward for a while.
They are off 10% since their mid-2016 peak, almost 4%
alone in the last four quarters, with no turnaround in sight.
According to the UBS Global Real Estate Bubble Index, the
city's housing market has left bubble-risk territory but remains
overvalued.

The broad housing market weakness can be attributed to
growing affordability issues — income growth has failed to
keep up with price increases — accentuated by an uncertain
economic outlook. Despite the recent price decline, even a
highly skilled employee needs to work 14 years to buy a 60m?
(650 sqft) flat near the city center. According to Nationwide,
first-time buyers in London spend more than half of their in-
come on mortgage payments despite attractive financing con-
ditions.

The prices of prime properties have come under even more
pressure than the overall market. Increased stamp duties and
a less favorable tax environment have taken their toll on the
sentiment of wealthy investors. Political uncertainty about
Brexit has made investors cautious. But we consider further
downside limited unless the UK plunges into a severe reces-
sion. The ongoing depreciation of the pound, along with
lower house prices, may make London’s prime property ap-
pear an attractive buying opportunity for foreign investors.

UBS Global Real Estate Bubble Index 2019



New York

O

Political interference

Annual house price growth rates Regulatory changes and affordability issues have caused home
Inflation-adjusted in % prices in the region to lag the countrywide average. In infla-
15 tion-adjusted terms, prices in New York have fallen slightly
since the middle of last year, but the housing market remains
B 11111 in the overvalued category, according to the UBS Global Real
SHEEEEN . . ...-........ Estate Bubble Index.
0
Overall, the real price level is now 10% lower than in 2006,
- ] when the market peaked. Since then rents have increased by
-10 almost 60% in inflation-adjusted terms, with income growth
00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 o : . . .
also surpassing inflation. But despite the improved affordabil-
yearonyear .- -- 20-year average ity, a price rebound seems unlikely in the short term as the

financial center in Manhattan lacks economic stimulus.

Development of sub-indices Housing completions reached a 50-year high in 2018, and
Standardized values the number of permits issued remains elevated as well. The

limited deductibility of state and local real estate taxes has
.z also increased the tax burden on New Yorkers. The weaker
15 economic momentum may offset the positive impact that
Federal Reserve easing is having on financing costs.

3.0

0 -

15 Housing in Manhattan remains unaffordable. Even a highly
\ /\/ skilled worker needs to toil for more than 10 years — the most
o’

-3.0 for inhabitants of any North American city — to afford a 60m?
(650 sqgft) apartment near the city center. The recent introduc-
tion of a progressive “Mansion Tax” and several new, tighter
rent regulation bills currently being discussed are evidence of
a political backlash that pose longer-term risks to investors.
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Singapore

Stable again
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The brief housing boom between mid-2017 and mid-2018 is
over. Prices have stagnated since and the number of transac-
tions fallen. The UBS Global Real Estate Bubble Index score for
Singapore remains in the fair-valued zone. The market slow-
down is attributable to several factors.

The government is keeping the market on a leash. The addi-
tional buyer stamp duties (ABSD) for developers and purchas-
ers of investment properties introduced last year have put a lid
on the price upside and curbed speculative demand. Popula-
tion growth has also declined notably in the past two years.
Finally, economic momentum is expected to deteriorate, limit-
ing the willingness to pay. Overall, we expect prices to remain
at current levels over the coming few quarters.

However, while regulatory measures still cap price growth
expectations, the risk of a price correction is limited by sound
market fundamentals, including a declining vacancy rate, good
affordability, and a healthy employment market. The Singapore
housing market is one the few among those we cover in
which private housing affordability has improved in the last

10 years. Current prices are similar to those in 2008 while
household incomes have climbed by 20%. Nonetheless, af-
fordability is still stretched. It takes 12 annual incomes to buy

a 60m? (650 sgft) apartment on the private market.

UBS Global Real Estate Bubble Index 2019



Select cities

O

O

Munich

Housing market valuations have soared
thanks to the strong and well-diversified
local economy, solid population growth
and insufficient new supply. Real prices
have more than doubled over the last 10
years, while real rents have risen by 40%.
Although real incomes have grown ro-
bustly, by roughly 15%, affordability has
become increasingly strained: for instance,
a skilled service sector employee needs
to work for eight years to buy a 60m?
(650 sqft) flat near the city center. As
Germany's economic growth stalls, we
expect an end to the housing market
boom despite record low mortgage rates.

Toronto

Real housing prices in the city almost tri-
pled between 2000 and 2017. As in Van-
couver, local authorities introduced a for-
eign-buyers’ tax, rent controls and tighter
mortgage standards to tackle worsening
affordability. Eventually, the housing frenzy
abated and inflation-adjusted prices have
stagnated over the last four quarters. How-
ever, a major price correction seems un-
likely in the short term given improving
mortgage conditions, a weakening Cana-
dian dollar and falling supply.

Amsterdam

Amsterdam has recorded the strongest
price increase of all cities in the study since
2015. On average, real prices have in-
creased by close to 10% a year, outpacing
income growth by far. This spectacular rally
in the housing market can be attributed to
the very strong regional economy and rap-
idly loosening financing conditions amid a
wave of speculative buying. As housing

in the city has become increasingly unaf-
fordable, people are voting with their feet.
Over the last four quarters, price growth
has slowed to 5% and fallen below the
national average for the first time since
2008. Should there be an economic re-
cession, a correction seems very likely.

UBS Global Real Estate Bubble Index 2019
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Vancouver

In just a couple of quarters, year-on-year price
growth rates have reversed from over 10% to
—7%. Sky-high valuations and overstretched
affordability make the market vulnerable to
even minor demand shifts. The trend reversal
was triggered by the introduction of vacancy
fees and a foreign-buyers’ tax in 2016. Due
to increasing regional housing supply, a turn-
around is unlikely for now, especially as real
prices are still 75% higher than a decade ago.
However, downside risks are mitigated by still
attractive financing conditions, as the Bank of
Canada has lowered the qualifying mortgage
rate for the first time since 2016.

Paris

Real housing prices in the French capital have
reached a new all-time high after a 5% in-
crease in the last four quarters. As a result, the
owner-occupied market has been decoupling
increasingly from incomes and rent funda-
mentals. Furthermore, prices have been de-
coupling from the rest of the country since
2006. Consequently, the market has entered
bubble-risk territory. Looking forward, low
affordability will likely strain the prospect for
housing prices. A skilled service-sector em-
ployee on average would need to dedicate
almost 15 years of her income to be able to
buy a 60m? (650 sqft) flat near the city center,
making Paris the least affordable European
city.

San Francisco

Real prices increased by 85% between 2012
and 2018, fueled by booming technology
companies and a large amount of IPO money
making its way into real estate. However, the
housing frenzy is on hold for now. Real prices
have dropped in recent quarters and are al-
most 5% below last year’s peak. The weak-
ness in the Bay Area’s housing market is exac-
erbated by diminishing foreign demand and
the historic low affordability for the working
middle class. With the highest number of
housing permits since the late 1980s, the sup-
ply shortage may start to ease and potentially
accelerate the price correction.

Select cities
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Select cities

10

O

O

Tokyo
Although real prices for Japanese properties 3.0 - 3.0
have been stagnating since 2014, prices in

the capital city have increased by 5% a year. 1.5 —— / ) 1.5
However, over the last four quarters, the rise //\'\// /v X‘?(

has been below 2%. Despite being the only 0 fo—V 0
prefecture in Japan with a growing popula- \7/ V / V\M

tion, the increasingly strained affordability has ' v v 15

started to limit demand for housing in the city.
-3.0 -3.0

Still, ongoing large-scale redevelopment and 83 87 91 95 99 03 07 11 15 19 83 87 91 95 99 03 07 11 15 19
infrastructure projects should ensure Tokyo's

attractiveness and support the price level.

— Price-income ratio Price-rent ratio — City/country price ratio
= Change in construction/GDP = Change in mortgage/GDP

Stockholm
Strong population growth, coupled with at- 3.0 3.0
N

tractive financing conditions and a structural
supply shortage, fueled an unprecedented
property boom between 2000 and 2017. Real
prices rose by 130%, while incomes grew just
40%. Affordability thus became increasingly
stretched. The introduction of tighter amorti- e
zation requirements has cooled the market 50 \/

since then. The price level is now 10% below 8387 91 9599 03 07 11 15 19 83 87 91 95 99 03 07 11 15 19
the peak reached two years ago. However,
negative interest rates, coupled with limited
supply growth and an unattractive overregu-
lated rental market, limit the downside risks
of homeownership over the medium term.

— Price-income ratio Price-rent ratio — City/country price ratio
= Change in construction/GDP = Change in mortgage/GDP

Los Angeles

Inflation-adjusted house prices have continued

to rise, albeit at just 2% over the last four 3.0 N 3.0
quarters. Despite a booming local economy,

A
affordability has worsened as real prices L e — 7 /\/\ 1.5
have surged by more than 50% since 2012, N | B [
surpassing real income growth. We expect 0 ] \\/’/// ~ 0
demand to weaken in 2020 given the area’s
-15 \ /V -1.5

exposure to international trade. Unless there

is a recession, a sharp house price decline

seems unlikely, however, as even the high =0 83 87 91 95 99 03 07 11 15 19 83 87 91 95 99 03 0Y 11 15 19
number of building permits currently may
not ease the chronic housing undersupply
anytime soon.

-3.0

— Price-income ratio Price-rent ratio — City/country price ratio
= Change in construction/GDP = Change in mortgage/GDP
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Geneva*

After a high single-digit price correction be-
tween 2013 and 2016, real prices have stag-
nated since then and remain below the last
peak at the end of 2012. Demand has been
supported by falling mortgage rates and an
ongoing undersupply in recent quarters. How-
ever, the overall high living costs are hurting
the city’s long-term attractiveness. Yet Geneva
continues to benefit from its international sta-
tus and its stability in light of elevated political
tensions across the world. Therefore, the cur-
rent high price level is well supported over
the medium term.

Sydney

Real prices increased by 80% between 2008
and 2017. But various cooling measures in-
cluding a doubling of the land tax surcharge
and a new vacancy fee soon ended the boom.
The price decline has been accelerating since
then. By the end of the first quarter of 2019,
prices were 15% lower than at the peak, and
credit growth for housing had reached an all-
time low. The market should find a bottom
soon, in our view, due to an easing of credit
policies, an uptick in foreign demand and im-
proving affordability.

Tel Aviv

Strong economic growth, a supply shortage,
more foreign buyers, declining mortgage rates
and a government subsidized urban renewal
program let prices skyrocket between 2003
and 2017. The city’s house prices have decou-
pled from the rest of the country and the af-
fordability of both owner-occupied and rental
housing has decreased considerably. Yet the
sharp increase in mortgage rates between
2015 to 2017 triggered a price drop by almost
10%. In recent quarters, prices have mostly
stabilized. However, the government has in-
troduced new purchase taxes and encouraged
further construction, limiting upside in the
medium term.
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* We have changed the price index we use for Geneva, which is now based on asking and
transaction prices.
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Select cities

O Madrid

After a long period of deleveraging, the mar-

ket is benefiting from attractive financing con-

ditions. Construction activity has accelerated.

(> Real prices have increased by 30% since 2012
but remain some 25% below the peak of
2007. Although we expect price growth to
continue, the additional supply and subdued
income growth limit price and rental growth
prospects. The average time to buy a medium-
size flat near the city center by a skilled ser-
vice-sector employee has already risen to six
years.

O

O Moscow

Moscow's index score is a reflection of its

shifting economic fortunes. Since troughing in

2017, property prices have recovered on aver-

CD age by 7% a year, supported by falling financ-
ing costs and strong demand. A recently intro-
duced escrow account regulation is expected
to further encourage buying. However, Rus-
sia’s lackluster economic growth, the pro-
jected sharp slowdown in Moscow's popula-
tion growth and the central bank's preventive
tightening measures may hold back further
significant price increases.

O

O Boston

Prices have been increasing continuously since

2012, but growth rates have abated recently.

Over the last four quarters, prices have risen

(> by 3% in inflation-adjusted terms, in line with
the national average. The economic appeal of
Boston and a catch-up in price levels have
triggered the relatively strong rise in prices.
Housing demand has been underpinned by
strong population growth in the city and rela-
tively good affordability. Hence, market valua-
tions are still not excessive. A further fall in
mortgage rates may support extra price
growth in the short to medium term.
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Milan

The housing market recovery is gaining pace,
but is still at an early stage. Prices have begun
to rise, with the time required to sell proper-
ties shortening markedly. Inflation-adjusted
prices have been rising by about 1% but re-
main well below the 2007 peak. While the
demographic trends in Italy remain sluggish,
the population of the city of Milan and the
wider metropolitan area continues to rise.

In addition, a mixture of attractive financing
conditions, increasing foreign investor interest
and the best housing affordability among
European cities is also supporting demand.

Dubai

The property market in Dubai boomed bet-
ween 2010 and 2014, supported by strong
economic growth driven by high oil prices. To
curb the boom, the authorities introduced
higher transaction fees and tighter mortgage
standards. Consequently, real prices have
fallen by almost 35% since mid-2014, paral-
leling the weakness in oil prices. Affordability
has improved even though incomes have de-
clined amid slower economic growth. Despite
posting the strongest population growth
among all cities in the study, the market re-
mains oversupplied. Easier visa requirements
and next year’s Expo should support the
market.

Chicago

Over the last four quarters real prices have
risen by 2% and are now at least 15% higher
than at the market trough in 2013. Nonethe-
less, prices are still more than 25% lower than
in 2006. Overall, rental and income growth
could keep pace with house price increases.
The city’s high indebtedness, sluggish employ-
ment growth and a declining population will
likely continue to hinder significant price in-
creases. The housing market has potential
substantial upside given the good affordabil-
ity, but only if economic prospects improve.

Select cities
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Methodology & data

UBS Global Real Estate Bubble Index

The UBS Global Real Estate Bubble Index traces
the fundamental valuation of housing markets,
the valuation of cities in relation to their coun-
try and economic distortions (lending and
building booms). Tracking current values, the
Index uses the following risk-based classifica-
tions: depressed (score below —1.5), underval-
ued (1.5 to -0.5), fair-valued (0.5 to 0.5),
overvalued (0.5 to 1.5) and bubble risk (above
1.5). This classification is aligned with historical
bubble episodes.

The Index score is a weighted average of the
following five standardized city sub-indices:
price-to-income and price-to-rent (fundamental
valuation), change in mortgage-to-GDP ratio
and change in construction-to-GDP ratio (eco-
nomic distortion) and relative price-city-to-
country indicator. The price-city-to-country in-
dicator in Singapore, Hong Kong and Dubai is
replaced by an inflation-adjusted price index.
The approach cannot fully satisfy the complex-
ity of the bubble phenomenon. We cannot
predict if or when a correction will happen.
Hence, “bubble risk” refers to the prevalence
of a high risk of a large price correction.

The sub-indices are constructed from specific
city-level data, except for mortgage-to-GDP
and construction-to-GDP ratios, which are cal-
culated on the country level. Publicly available
data is used in most cases. In a few cases the
data consists of or is supplemented by addi-
tional sources, including the results of the
UBS Prices & Earnings survey. The index length
varies by city depending on data availability.
The longest data series starts in 1975, the
shortest in 2004. For time series shorter than
30 years the coefficient of variation of an
equivalent indicator on the country level is
used as a floor value to calculate the volatility
of the city-level indicator. The availability of
data was also a criterion when including the
cities in the Index. We considered the impor-
tance of the city for global financial markets
and residential real estate investments. Please
see the description of data sources on page 25.

UBS Global Real Estate Bubble Index 2019

The weights of the sub-indices are determined
using factor analysis, as recommended by the
OECD Handbook on Constructing Composite
Indicators (2008). Factor analysis weights the
sub-indices to capture as much of the common
underlying bubble risk information as possible.
As the drivers of bubbles vary across the cities,
this method results in city-specific weights on
sub-indices. To prevent overweighting country-
level variables and to increase the comparabil-
ity of cities, the deviation from the average
weight across all cities is limited. So fixed
weights that approximate the average factor-
analysis weight of single sub-indices across the
cities complement the calculation. The final
weights are subject to minor changes when
new data enters the calculation or past data is
revised.

Benchmarking

The analysis is complemented by a city bench-
marking using current price-to-income (PI) and
price-to-rent (PR) ratios. The Pl ratio indicates
how many years a skilled service worker needs
to work to be able to buy a 60m? (650 sqft)
flat near the city center. The PR ratio reveals
how expensive owner-occupied homes are rel-
ative to rental apartments. The higher the ra-
tios, the more expensive buying becomes.
Earnings data is taken primarily from the UBS
Prices and Earnings survey and from official
statistical sources. Real estate prices and rents
range widely near the city center. Our esti-
mates are cross-checked, validated using differ-
ent sources and have been updated and chal-
lenged on an annual basis. However, we also
specify an uncertainty range due to the differ-
ing quality of our data sources.



Data sources

Amsterdam
Boston
Chicago
Dubai
Frankfurt
Geneva
Hong Kong
London

Los Angeles
Madrid

Milan

Moscow
Munich

New York
Paris

San Francisco
Singapore

Stockholm
Sydney

Tel Aviv

Tokyo

Toronto

Vancouver

Zurich

2019Q2
2019Q2
2019Q2
2019Q2
2018Q4
2019Q2
2019Q2
2019Q2
2019Q2
2019Q1

2019Q2

2019Q2
2018Q4

2019Q2
2019Q1

2019Q2
2019Q2

2019Q2

2019Q1

2019Q1
2019Q1

2019Q2

2019Q2

2019Q2

Price Index

CBS, Maastricht University,
FED Dallas

FHFA
FHFA
BIS

Bulwiengesa, FED Dallas

Wodest Partner
RVD

Nationwide,

Lloyds Banking Group
FHFA

BoS

Nomisma, FED Dallas

Rosstat
Bulwiengesa, FED Dallas

FHFA, S&P/Shiller, Elliman
BIS, CGEDD, FED Dallas

FHFA
Government of Singapore

Statistics Sweden
REIA, ABS, FED Dallas

CBS, FED Dallas

The Real Estate Transaction
Promotion Center, Haver
Analytics, FED Dallas
Sauder School of Business

UBC, Bloomberg, FED Dallas

Sauder School of Business

UBC, Bloomberg, FED Dallas

Wodest Partner

Rent Index Income Index

NVM, UBS P&E UBS P&E, CBS

BEA
BEA
Euromonitor Interna-

CBRE, FED St. Louis
CBRE, FED St. Louis
Reidin, Merrill Lynch,

UBS P&E tional, Merrill Lynch,
UBS P&E

Bulwiengesa, OECD Destatis, UBS P&E,
OECD

Statistique Geneve  FTA, FSO

RVD Census and Statistics
Department Hong
Kong, Bloomberg

ONS, UBS P&E ONS

CBRE, FED St. Louis BEA

Idealista, UBS P&E INE

Nomisma, OECD Dipartimento delle

Finanze, UBS P&E
Rosstat, UBS P&E
Destatis, UBS P&E,

Domofond, UBS P&E
Bulwiengesa, OECD

OECD
CBRE, FED St. Louis BEA
CGEDD, Clameur, Insee, Bloomberg,
UBS P&E UBS P&E
CBRE, FED St. Louis  BEA
Government of Government of
Singapore, UBS P&E Singapore
Statistics Sweden,  Statistics Sweden,
UBS P&E UBS P&E
REIA, NSW Govern- ABS, UBS P&E
ment, UBS P&E
CBS, UBS P&E CBS, UBS P&E

Miki Syoji, Official
Statistics of Japan

INDB, Tokyo Metro-
politan Government,
UBS P&E

Canadian Housing  Statistics Canada
Observer, Sauder
School of Business
UBC

Canadian Housing
Observer, Sauder
School of Business
UBC

Statistik Stadt Zurich FTA, FSO

Statistics Canada,
Government of
British Columbia

Methodology & data

Mortgage,
Construction, GDP, Inflation

DNB, CBS, EUKLEMS, Bloomberg

FED, BEA, Bloomberg
FED, BEA, Bloomberg

Central Bank UAE, Dubai Statistics Center,
Merrill Lynch, Bloomberg

Deutsche Bundesbank, Destatis, EUKLEMS,
Bloomberg

SNB, SECO, BFS

Census and Statistics Department Hong
Kong, HKMA, Macrobond, Bloomberg

BoE, ONS, EUKLEMS, Macrobond,
Bloomberg

FED, BEA, Bloomberg

INE, BoS, EUKLEMS, Bloomberg

Banca d'ltalia, Hypostat, Istat,

EUKLEMS, Macrobond, Bloomberg

CBR, Rosstat, Bloomberg

Deutsche Bundesbank, Destatis, EUKLEMS,
Bloomberg

FED, BEA, Bloomberg

BdF, Insee, EUKLEMS, Macrobond,

Bloomberg

FED, BEA, Bloomberg
Government of Singapore,
Bloomberg

Statistics Sweden, Bloomberg
ABS, RBA, Macrobond, Bloomberg
Bol, Bloomberg

ESRI, EUKLEMS, Macrobond, Bloomberg

Statistics Canada, BoC, Bloomberg

Statistics Canada, BoC, Bloomberg

SNB, SECO, BFS
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Benchmarking sources

Earnings Real Estate (prices and rents)
Amsterdam UBS P&E, CBS Globalpropertyguide.com, numbeo.com, funda.nl
Boston BEA Zillow, numbeo.com, CBRE
Chicago BEA Zillow, numbeo.com, CBRE
Dubai Numbeo.com, guide2dubai.com Numbeo.com, bayut.com
Frankfurt UBS P&E, Destatis Bulwingesa, globalpropertyguide.com, numbeo.com
Geneva UBS P&E, FTA, FSO Woiest Partner
Hong Kong UBS P&E, Census and Statistics Department Hong Kong Statistical Office
Hong Kong
London UBS P&E, ONS GLA datastore, findproperly.co.uk, numbeo.com
Los Angeles BEA Zillow, numbeo.com, CBRE
Madrid UBS P&E Idealista, numbeo.com
Milan UBS P&E, Dipartimento delle Finanze Nomisma, immobiliari.it
Moscow UBS P&E Numbeo.com, globalpropertyguide.com
Munich UBS P&E, Destatis Bulwingesa, globalpropertyguide.com, numbeo.com
New York BEA Elliman, Zillow, globalpropertyguide.com
Paris UBS P&E, Insee Globalpropertyguide.com, numbeo.com
San Francisco BEA Zillow, numbeo.com, CBRE
Singapore Department of Statistics Singapore, Demo- Globalpropertyguide.com, numbeo.com
graphia.com
Stockholm UBS P&E, Statistics Sweden Globalpropertyguide.com, numbeo.com, Statistics Sweden, thelocal.se
Sydney UBS P&E, ABS Globalpropertyguide.com, numbeo.com
Tel Aviv CBS, numbeo.com, UBS P&E Globalpropertyguide.com, expatistan.com, numbeo.com, UBS P&E
Tokyo UBS P&E, INDB, Globalpropertyguide.com, numbeo.com
Tokyo Metropolitan Government
Toronto Statistics Canada Canada mortgage and housing corporation (CMHC), Globalpropertyguide.
com, numbeo.com, Toronto Real Estate Board, condos.ca
Vancouver Statistics Canada Canada mortgage and housing corporation (CMHC),
Globalpropertyguide. com, numbeo.com, Real Estate Board of Greater
Vancouver, condos.ca
Zurich UBS P&E, FTA, FSO Woiest Partner
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UBS Chief Investment Office’s (“CIO") investment views are prepared and published by the Global Wealth Management business of UBS Switzer-
land 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.

Generic 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. 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.

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 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 publi-
cation 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 Sustain-
able 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 sustain-
able 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.
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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.

Austria: This publication is not intended to constitute a public offer under Austrian law. It is distributed only for information purposes to clients of
UBS Europe SE, Niederlassung Osterreich, with place of business at Wachtergasse 1, A-1010 Wien. UBS Europe SE, Niederlassung Osterreich is
subject to the joint supervision of the European Central Bank (“ECB"”), the German Central Bank (Deutsche Bundesbank), the German Federal
Financial Services Supervisory Authority (Bundesanstalt flr Finanzdienstleistungsaufsicht), as well as of the Austrian Financial Market Authority
(Finanzmarktaufsicht), to which this publication has not been submitted for approval. UBS Europe SE is a credit institution constituted under
German law in the form of a Societas Europaea, duly authorized by the ECB. Bahrain: UBS is a Swiss bank not licensed, supervised or regulated
in Bahrain by the Central Bank of Bahrain and does not undertake banking or investment business activities in Bahrain. Therefore, clients have no
protection under local banking and investment services laws and regulations. Brazil: This publication is not intended to constitute a public offer
under Brazilian law or a research analysis report as per the definition contained under the Comisséo de Valores Mobiliarios (“CVM") Instruction
598/2018. It is distributed only for information purposes to clients of UBS Brasil Administradora de Valores Mobiliarios Ltda. and/or of UBS Con-
senso Investimentos Ltda., entities requlated by CVM. Canada: In Canada, this publication is distributed to clients of UBS Wealth Management
Canada by UBS Investment Management Canada Inc.. China: This report is prepared by UBS Switzerland AG or its offshore subsidiary or affiliate
(collectively as "UBS Offshore”). UBS Offshore is an entity incorporated out of China and is not licensed, supervised or regulated in China to carry
out banking or securities business. The recipient should not contact the analysts or UBS Offshore which produced this report for advice as they are
not licensed to provide securities investment advice in China. UBS Investment Bank (including Research) has its own wholly independent research
and views which at times may vary from the views of UBS Global Wealth Management. This report shall not be regarded as providing specific
securities related analysis. The recipient should not use this document or otherwise rely on any of the information contained in this report in making
investment decisions and UBS takes no responsibility in this regard. Czech Republic: UBS is not a licensed bank in the Czech Republic and thus is
not allowed to provide regulated banking or investment services in the Czech Republic. Please notify UBS if you do not wish to receive any further
correspondence. Denmark: This publication is not intended to constitute a public offer under Danish law. It is distributed only for information
purposes to clients of UBS Europe SE, Denmark Branch, filial af UBS Europe SE, with place of business at Sankt Annae Plads 13, 1250 Copenhagen,
Denmark, registered with the Danish Commerce and Companies Agency, under No. 38 17 24 33. UBS Europe SE, Denmark Branch, filial af
UBS Europe SE is subject to the joint supervision of the European Central Bank (“ECB"), the German Central Bank (Deutsche Bundesbank), the
German Federal Financial Services Supervisory Authority (Bundesanstalt fir Finanzdienstleistungsaufsicht), as well as of the Danish Financial Super-
visory Authority (Finanstilsynet), to which this publication has not been submitted for approval. UBS Europe SE is a credit institution constituted
under German law in the form of a Societas Europaea, duly authorized by the ECB. France: This publication is distributed by UBS (France) S.A.,
French “société anonyme” with share capital of € 132.975.556, 69, boulevard Haussmann F-75008 Paris, R.C.S. Paris B 421 255 670, to its clients
and prospects. UBS (France) S.A. is a provider of investment services duly authorized according to the terms of the “Code Monétaire et Financier”,
regulated by French banking and financial authorities as the “Autorité de Contréle Prudentiel et de Résolution”. Germany: This publication is not
intended to constitute a public offer under German law. It is distributed only for information purposes to clients of UBS Europe SE, Germany, with
place of business at Bockenheimer Landstrasse 2-4, 60306 Frankfurt am Main. UBS Europe SE is a credit institution constituted under German law
in the form of a Societas Europaea, duly authorized by the European Central Bank (“ECB"), and supervised by the ECB, the German Central Bank
(Deutsche Bundesbank) and the German Federal Financial Services Supervisory Authority (Bundesanstalt fir Finanzdienstleistungsaufsicht), to
which this publication has not been submitted for approval. Greece: UBS Switzerland AG and its affiliates (UBS) are not licensed as a bank or
financial institution under Greek legislation and do not provide banking and financial services in Greece. Consequently, UBS provides such services
from branches outside of Greece, only. This document may not be considered as a public offering made or to be made to residents of Greece.
Hong Kong: This publication is distributed to clients of UBS AG Hong Kong Branch by UBS AG Hong Kong Branch, a licensed bank under the
Hong Kong Banking Ordinance and a registered institution under the Securities and Futures Ordinance. UBS AG Hong Kong Branch is incorporated
in Switzerland with limited liability. India: 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 Number INZ000259830; merchant banking services bearing SEBI Registration Number: INM000010809 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/annualre-
porting.html. Indonesia, Malaysia, Philippines, Thailand: This material was provided to you as a result of a request received by UBS from you
and/or persons entitled to make the request on your behalf. Should you have received the material erroneously, UBS asks that you kindly destroy/
delete it and inform UBS immediately. Any and all advice provided and/or trades executed by UBS pursuant to the material will only have been
provided upon your specific request or executed upon your specific instructions, as the case may be, and may be deemed as such by UBS and you.
The material may not have been reviewed, approved, disapproved or endorsed by any financial or regulatory authority in your jurisdiction. The
relevant investments will be subject to restrictions and obligations on transfer as set forth in the material, and by receiving the material you under-
take to comply fully with such restrictions and obligations. You should carefully study and ensure that you understand and exercise due care and
discretion in considering your investment objective, risk appetite and personal circumstances against the risk of the investment. You are advised to
seek independent professional advice in case of doubt. Israel: UBS is a premier global financial firm offering wealth management, asset manage-
ment and investment banking services from its headquarters in Switzerland and its operations in over 50 countries worldwide to individual, corpo-
rate and institutional investors. In Israel, UBS Switzerland AG is registered as Foreign Dealer in cooperation with UBS Wealth Management Israel
Ltd., a wholly owned UBS subsidiary. UBS Wealth Management Israel Ltd. is a Portfolio Manager licensee which engages also in Investment
Marketing and is regulated by the Israel Securities Authority. This publication is intended for information only and is not intended as an offer to
buy or solicitation of an offer. Furthermore, this publication is not intended as an investment advice and/or investment marketing and is not replac-
ing any investment advice and/or investment marketing provided by the relevant licensee which is adjusted to each person needs. The word
“advice” and/or any of its derivatives shall be read and construed in conjunction with the definition of the term “investment marketing” as defined
under the Israeli Regulation of Investment Advice, Investment Marketing and Portfolio Management Law, 1995.Italy: This publication is not
intended to constitute a public offer under Italian law. It is distributed only for information purposes to clients of UBS Europe SE, Succursale Italia,
with place of business at Via del Vecchio Politecnico, 3-20121 Milano. UBS Europe SE, Succursale Italia is subject to the joint supervision of the
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European Central Bank (“ECB"), the German Central Bank (Deutsche Bundesbank), the German Federal Financial Services Supervisory Authority
(Bundesanstalt fur Finanzdienstleistungsaufsicht), as well as of the Bank of Italy (Banca d’ltalia) and the Italian Financial Markets Supervisory
Authority (CONSOB — Commissione Nazionale per le Societa e la Borsa), to which this publication has not been submitted for approval. UBS Europe
SE is a credit institution constituted under German law in the form of a Societas Europaea, duly authorized by the ECB. Jersey: UBS AG, Jersey
Branch, is regulated and authorized by the Jersey Financial Services Commission for the conduct of banking, funds and investment business. Where
services are provided from outside Jersey, they will not be covered by the Jersey regulatory regime. UBS AG, Jersey Branch is a branch of UBS AG
a public company limited by shares, incorporated in Switzerland whose registered offices are at Aeschenvorstadt 1, CH-4051 Basel and Bahnhof-
strasse 45, CH 8001 Zurich. UBS AG, Jersey Branch'’s principal place business is 1, IFC Jersey, St Helier, Jersey, JE2 3BX. Luxembourg: This publica-
tion is not intended to constitute a public offer under Luxembourg law. It is distributed only for information purposes to clients of UBS Europe SE,
Luxembourg Branch, with place of business at 33A, Avenue J. F. Kennedy, L-1855 Luxembourg. UBS Europe SE, Luxembourg Branch is subject to
the joint supervision of the European Central Bank (“ECB”), the German Central bank (Deutsche Bundesbank), the German Federal Financial Ser-
vices Supervisory Authority (Bundesanstalt fur Finanzdienstleistungsaufsicht), as well as of the Luxembourg supervisory authority (Commission de
Surveillance du Secteur Financier), to which this publication has not been submitted for approval. UBS Europe SE is a credit institution constituted
under German law in the form of a Societas Europaea, duly authorized by the ECB. Mexico: This information is distributed by UBS Asesores
Meéxico, S.A. de C.V. ("UBS Asesores”), an affiliate of UBS Switzerland AG, incorporated as a non-independent investment advisor under the Secu-
rities Market Law due to the relation with a Foreign Bank. UBS Asesores is a regulated entity and it is subject to the supervision of the Mexican
Banking and Securities Commission (“CNBV"), which exclusively regulates UBS Asesores regarding the rendering of portfolio management, as well
as on securities investment advisory services, analysis and issuance of individual investment recommendations, so that the CNBV has no surveillance
faculties nor may have over any other service provided by UBS Asesores. UBS Asesores is registered before CNBV under Registry number 30060.
You are being provided with this UBS publication or material because you have indicated to UBS Asesores that you are a Sophisticated Qualified
Investor located in Mexico. The compensation of the analyst(s) who prepared this report is determined exclusively by research management and
senior management of any entity of UBS Group to which such analyst(s) render services. Nigeria: UBS Switzerland AG and its affiliates (UBS) are
not licensed, supervised or regulated in Nigeria by the Central Bank of Nigeria or the Nigerian Securities and Exchange Commission and do not
undertake banking or investment business activities in Nigeria. Portugal: UBS Switzerland AG is not licensed to conduct banking and financial
activities in Portugal nor is UBS Switzerland AG supervised by the portuguese regulators (Bank of Portugal “Banco de Portugal” and Portuguese
Securities Exchange Commission “Comissdo do Mercado de Valores Mobilidrios”). Singapore: This material was provided to you as a result of a
request received by UBS from you and/or persons entitled to make the request on your behalf. Should you have received the material erroneously,
UBS asks that you kindly destroy/delete it and inform UBS immediately. Clients of UBS AG Singapore branch are asked to please contact 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 report. Spain: This publication is not intended to constitute a public offer under Spanish law. It is distributed only for information
purposes to clients of UBS Europe SE, Sucursal en Espafia, with place of business at Calle Maria de Molina 4, C.P. 28006, Madrid. UBS Europe SE,
Sucursal en Espana is subject to the joint supervision of the European Central Bank (“ECB"), the German Central bank (Deutsche Bundesbank), the
German Federal Financial Services Supervisory Authority (Bundesanstalt fir Finanzdienstleistungsaufsicht), as well as of the Spanish supervisory
authority (Banco de Espafa), to which this publication has not been submitted for approval. Additionally it is authorized to provide investment
services on securities and financial instruments, regarding which it is supervised by the Comisién Nacional del Mercado de Valores as well.
UBS Europe SE, Sucursal en Espafa is a branch of UBS Europe SE, a credit institution constituted under German law in the form of a Societas
Europaea, duly authorized by the ECB. Sweden: This publication is not intended to constitute a public offer under Swedish law. It is distributed
only for information purposes to clients of UBS Europe SE, Sweden Bankfilial, with place of business at Regeringsgatan 38, 11153 Stockholm,
Sweden, registered with the Swedish Companies Registration Office under Reg. No 516406-1011. UBS Europe SE, Sweden Bankfilial is subject to
the joint supervision of the European Central Bank (“ECB"), the German Central bank (Deutsche Bundesbank), the German Federal Financial
Services Supervisory Authority (Bundesanstalt fur Finanzdienstleistungsaufsicht), as well as of the Swedish supervisory authority (Finansinspe-
ktionen), to which this publication has not been submitted for approval. UBS Europe SE is a credit institution constituted under German law in the
form of a Societas Europaea, duly authorized by the ECB. Taiwan: This material is provided by UBS AG, Taipei Branch in accordance with laws
of Taiwan, in agreement with or at the request of clients/prospects. UAE: UBS is not licensed in the UAE by the Central Bank of UAE or by the
Securities & Commodities Authority. The UBS AG Dubai Branch is licensed in the DIFC by the Dubai Financial Services Authority as an authorised
firm. UK: This document is issued by UBS Wealth Management, a division of UBS AG which is authorised and regulated by the Financial Market
Supervisory Authority in Switzerland. In the United Kingdom, UBS AG is authorised by the Prudential Regulation Authority and is subject to regula-
tion by the Financial Conduct Authority and limited regulation by the Prudential Regulation Authority. Details about the extent of regulation by the
Prudential Regulation Authority are available from us on request. A member of the London Stock Exchange. This publication is distributed to retail
clients of UBS Wealth Management.
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