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e We view the opportunities and challenges for the housing
market in 2016 to be very similar to that of 2015. The one key
difference is that although we believe prices will continue to
appreciate nationally, the rate of appreciation will slow from
2015.

e The dearth of available inventory, positive GDP growth, low
interest rates and increased access to mortgage credit will likely
be supportive of further price gains.

¢ Conversely demographic forces, affordability challenges and
mixed data on wage growth and employment are likely to
be headwinds for housing. We continue to believe that the
headwinds cited above are likely to keep the pace of single
family housing starts and new and existing home sales below
longer-term averages for the foreseeable future. In addition we
continue to believe the rental market (both single family and
multifamily) has a longer runway.

e It is essential for investors to distinguish between housing and
shelter. The consensus view is that there is significant pent up
demand for housing (ownership-based). We would argue that
demographic and economic realities portend pent up demand
for shelter - which could be either ownership or rental based.

In 2015 the housing market witnessed continued price appreciation
(albeit at a significantly slower pace than 2013 and 2014) as
both interest rates and available inventory remained low. Single
family housing starts and new and existing home sales remained
well below longer-term averages as the realities of demographics,
low wage growth and new mortgage underwriting regulations
weighed on the market. Based on our analysis of a variety of factors
(discussed in depth below) we believe 2016 will likely be Groundhog
Day for the housing market.

This report has been prepared by UBS Financial Services Inc. (UBS FS). Please see important disclaimers and
disclosures that begin on page 21.
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The laws of economics are alive and well

Whether measured by absolute inventory (Figure 1) or months of sup-
ply available-for-sale (Figure 2), housing inventory remains well below
historical averages. The impact of this dearth of supply has been to put
significant upward pressure on home prices nationally (Figure 3). We
believe several factors are contributing to the restrained supply situ-
ation including homeowner psychology (“I will sell when my house
gets back to what | paid for it”), limited options for selling homeown-
ers due to restrained affordability and the likelihood that more retirees
are electing to hold onto their homes and transfer them to heirs in the
estate process. Regarding the last point we would highlight the data
in Figure 4. As can be seen in the chart those homes at higher price
points have significantly higher levels of equity and significantly lower
loan-to-value (LTV) ratios. As it is likely that owners of homes at higher
price points are more concerned with estate planning it is certainly
possible that these homes are going to be transferred to children or
other heirs as opposed to sold.

One thing that could certainly help free up additional inventory is the
continued decline in the number of underwater mortgages and the
associated rise in homeowner equity. As can be seen in Figure 5 there
has been a very substantial decline in the number of underwater mort-
gages and the level of negative in equity between 1Q 2010 and 3Q
2015. In addition, the degree of severe negative equity (> 125% LTV)
is significantly lower. We believe one of the key impediments to avail-
able inventory pursuant to the bursting of the housing bubble was the
severe level of negative equity. As that situation continues to amelio-
rate it could lead to additional inventory being available for sale.

Single-family rentals — do they represent a cyclical force or a
structural change?

In analyzing available supply one of the key variables that needs to be
considered is the single-family rental market. Although single-family
rentals have been around for a very long time, it has largely been a
mom and pop business. Pursuant to the bursting of the housing bub-
ble a number of large institutions entered the market. As can be seen
in Figure 6, the number of single-family homes for rent has increased
by almost 4 million units since 2010 and currently represents almost
14% of total housing units, up from approximately 11% in 2010.
Time will likely tell whether the increase in single-family rentals is cycli-
cal or structural. That said, in our view the institutionalization of the
single-family rental business has contributed to the reduced availabil-
ity of for-sale supply.

Fig. 1: Single Family Inventory and Median Price
Trends
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Fig. 2: Trends in Months Supply of Existing Single
Family Homes
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Fig. 3: The Impact of Supply and Demand on the
Price Trends for Single Family Homes
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Interest rates & access to mortgage credit

Despite the recent increase in short-term rates by the Federal Reserve
mortgage rates remain very subdued at around 4% for a 30 year fixed
rate mortgage. The obvious question is what happens ifAwhen mort-
gage rates begin to rise? Leaving aside the psychological impact rising
rates may have as that is difficult to forecast, the economic realities
are interesting. Based on the median home price in the US of approxi-
mately USD 220,000, a 1 percentage point increase in mortgage rates
would add approximately 12% to one's monthly payment. However,
this represents approximately only 2.5% of their pre-tax income (Fig-
ure 7). The relationship between interest rates and purchasing pow-
er is roughly as follows — every 25 basis points increase in mortgage
rates impacts purchasing power by approximately 2.7% (Figure 8). As
such we believe the economic impact for the median home buyer is
manageable. Obviously for homes in higher priced area rising rates
will likely have a more substantial impact.

Regarding access to mortgage credit, the picture is likely not a bleak as
some believe. Although new mortgage underwriting standards that
became effective in early 2015 certainly impacted mortgage availabili-
ty for lower quality borrowers, data from the Mortgage Bankers Asso-
ciation (Figure 9) and Ellie Mae (Figure 10) indicate continued slow
but steady opening of the mortgage credit box. We certainly do not
expect lenders to revisit the bad old days of non-existent underwriting
standards witnessed during the housing bubble. That said we con-
tinue to believe a further broadening of mortgage credit access will
continue in 2016.

Demographics will continue to have a significant impact on
housing

Interestingly much of the focus in the news media and the invest-
ment community over the past decade has been the aging of the US
population. Although we recognize the importance of the over 55
demographic the millennials (ages 15-34) represent the single largest
demographic in the country (Figure 11). Millennials are having, and
will continue to have, a very significant impact on many industries
and housing is no exception. In our view the attitudes and consump-
tion patterns of the millennials are significantly different from prior
generations. We believe this is driven by a number of factors includ-
ing a globally integrated economy and workforce, access to paradigm
changing technology, a greater desire for work/life balance and eco-
nomic realities that push "adult decisions" farther into the future.

One of the key attitudinal differences we are witnessing with the mil-
lennials is the attitude towards home ownership. As the data in Figure
12 indicate the home ownership rate of the millennials is less than
one half that of the baby boomers. Although it would be a reason-
able conclusion that the millennials would be the logical buyers of the
retiring boomers homes we would highlight Figure 13. As the data
indicate the millennial home ownership rate has declined from 43.1%
in 2004 to 34.8% today. It is important to recall that the millennials
were the largest buyers of homes by a factor of 3x during the housing
bubble.

Fig. 4: Homeowner Equity and Average Loan-to-
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Fig. 5: Trends in Homeowner Equity

1Q 2010 3Q 2015
% of Mortgages w/ Negative Equity 25.9% 8.1%
# of Mortgages w/ Negative Equity (MM) 121 4.1
Total Negative Equity ($BN) $822 $301
Average Loan-to-Value 71.3% 57.0%
Net Homeowner Equity ($TN) $35 $6.8

Negative Equity Mix 1Q 2010 3Q 2015
100%-105% 4.0% 1.6%
105%-125% 9.7% 3.5%
>125% 12.2% 3.0%
Total 25.9% 8.1%

Source: Corelogic

Fig. 6: Single Family Rentals as a % of Total Hous-

ing Units
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Although we do not believe the millennial home ownership rate will
decline significantly from current levels we think it is unlikely to appre-
ciate substantially over the next several years. This is driven by several
factors including:

e Since 2004 more than 5 million millennials moved back home
with their parents (Figure 14). Currently more than 31% of mil-
lennials live at home — a multi-decade high. As these millennials
ultimately leave their parents home we believe their first choice
of shelter will be the rental market as opposed to the ownership
market. In our view this thesis is validated by the data in Figure
15. Since the peak of the housing bubble there has been a net
increase of 8.3 million in the number of rental households and a
net decrease in the number of owner households of 975,000. The
positive news for housing in Figure 15 is that the first 9 months
of 2015 actually showed an increase in owned households. It
appears much of this increase in 2015 was driven by the 35-44
year old demographic.

e The number of shared households has increased substantially
since 2010 (Figure 16). We believe this has been driven by a com-
bination of the overall reduced affordability of shelter (owner-
ship and rental) and the societal comfort of a sharing economy
amongst millennials;

e Millennials are getting married and having children substantially
later than in prior generations (Figures 17 and 18). This delaying
of “adult decisions” is likely reducing the need for larger, more
suburban-oriented homes;

e Student debt has grown by more than 330% since 2003 to
almost USD 1.3 trillion (Figure 19). In addition the number of 25
year olds with student debt has more than doubled to 43% as
of 2013 (Figure 20). At the same time, the cost of a college edu-
cation is far outstripping the growth in income and home prices
(Figure 21). This, combined with the effective federalization of
the student loan program makes it likely that student debt levels
will continue to rise.

We have gotten a lot of push-back on the student debt issue — specif-
ically that student debt should not be an impediment to home own-
ership as the average student loan balance is only approximately USD
29,000. Our issue is not with the overall balance as it is with the level
on monthly payment and delinquency rates. As can be seen in Figure
22 the number of people under 40 years old with a monthly student
loan payment between USD 250-500/month has more than doubled
since 2005 to 3.8 million. This is a crucial point because the more strin-
gent mortgage underwriting rules that have been put in force over
the past several years have put a very significant focus on a borrower’s
income relative to their total monthly financial obligations — this is
also known as the debt-income-ratio (DTI). Based on median home
prices and household incomes, it does not take much in the way of a
monthly student loan payment to put potential mortgage borrowers
at risk of not qualifying under the Ability-to-Repay guidelines based

Fig. 7: Housing Market Sensitivity to Rising Mort-

gage Rates
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on back-end DTI ratios. Further complicating the picture is the fact
that student debt cannot currently be discharged in bankruptcy.

It is not just the millennials that are driving increased demand for
rental properties in the urban core. As can be seen in Figure 23 with
the exception of 35-44 year olds every adult age demographic has
witnessed a decline in home ownership rates. In addition, the two age
demographics that have seen the great increase in rental households
are the 55-64 and 65+ demographics (Figure 24). It appears that retir-
ing baby boomers more and more are valuing the work/life/play sim-
plicity of renting in the urban core similar to their millennial brethren.

We wish to be clear — we do believe that many millennials will ulti-
mately purchase homes. That said we maintain our multi-year view
that millennials are likely to purchase closer to their mid-late 30s as
opposed to their late 20s to early 30s due to the factors we previous-
ly discussed. In our view the data in Figures 17 and 18 support this
thesis.

Jobs and wages - partly sunny, partly cloudy

One of our key jobs as strategists is to look beneath the surface of

the headlines. Nowhere has this been more important than in the

monthly employment reports. The post-2008 financial crisis has cer-

tainly provided some good news on the employment front:

e Full-time job creation has grown substantially (Figure 25) and the

unemployment rate has declined from a 2009 high of 10% to
5%:;

¢ The number of unemployed persons looking for work as a mul-
tiple of job openings has declined from 7 to 2 (Figure 26);

¢ The employment-to-population ratio for the key millennial demo-
graphic of 25-34 has increased solidly from recession lows (Fig-
ure 27);

e The steep decline in oil and natural gas prices (Figures 28 and 29)
should be a tailwind for consumer spending (perhaps with the
exception of energy-centric markets).

The positive news notwithstanding there are some potential head-
winds in the labor market that could impact the demand for shelter,
including:
¢ Despite the creation of many full time jobs post-recession, the
growth in wages and hours worked has been frustratingly slow
(Figure 30);

e Average annual earnings growth (based on nominal earnings) for
the 25-34 demographic has significantly lagged that of the over-
all population and the 35-44 demographic (Figure 31);

e Household income growth over the past decade has been nega-
tive when measured in 2014 constant dollars (Figure 32). The big-
ger concern is that the second and third income quintiles are the
key income ranges for a significant portion of the US markets. As
the data indicate, in addition to witnessing a substantial decline

Fig. 10: Trend in FICO Scores for Closed and Denied
Conventional Mortgages
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Source: Ellie Mae

Fig. 11: US Population by Age Range
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Fig. 12: Home Ownership Rate by Age Range
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in household income since 2000, these income ranges have seen
de minimus income growth since 1990 (in 2014 constant dollars);

¢ Despite the significant decline in the headline unemployment rate
(U3) to 5%, a broader measure of unemployment and underem-
ployment (U6) is substantially higher at almost 10% (figure 33).
In addition, the decline in both U3 and U6 has been largely mir-
rored the decline in the labor force participation rate (LFPR). This
is important because as the size of the labor force declines it is
possible that the true rate of unemployment is being understated.
It has been postulated by some economists that the steep decline
in the LFPR has been driven largely by retiring baby boomers and
those filing permanent disability claims. Although we agree that
these factors account for some of the decline, we do not believe
the data completely supports that view. As the data in Figure 34
highlights between 2010 and 2015 despite a significant increase
in the size of the labor force for the 55+ demographic the LFPR
remained unchanged whereas it has declined for all other adult
age ranges.

¢ U3 has declined across all age ranges over 20 years of age. That
said, the unemployment rate for the 20-24 and 25-29 age ranges
remains above older age ranges and the overall economy (Fig-
ure 35). In our view greater job creation at higher wages will be
required for these age ranges to help spur further home buying.

The importance of job and wage growth should not be underestimat-
ed as it pertains to future home price appreciation. In Figure 36 we
highlight the relationship between year-on-year home price apprecia-
tion against the three job growth rate for a cross section of metropoli-
tan statistical areas (MSA) in the US. As one would expect there is a
high degree of correlation between job growth and home price appre-
ciation. Although we recognize other factors may have contributed
to price appreciation in a given MSA, the importance of job growth
cannot be over emphasized.

Affordability - less than meets the eye

Closely linked to demographics, jobs and wages is the issue of afford-
ability. If one were to look at the National Association of Realtors
Affordability Index (NARAI), they would conclude that housing was
widely affordable. The key flaw in that argument is that the NARAI
assumes a 20% down payment in their calculations. Based on the
growth of FHA mortgages and the Fannie Mae/Freddie Mac 3% down
payment mortgage programs, many buyers are putting down sub-
stantially less than 20%. This not only makes monthly payments sig-
nificantly higher but could also lead to the imposition of either private
mortgage or FHA insurance fees. The housing bulls point to the fact
that, on a national basis, monthly mortgage payments are almost at
parity with apartment rents (Figure 37) and mortgage payments as a
% of median household income is well below peak levels (Figure 38).
Certainly, the drop in mortgage rates has lent credence to this on a
national basis.

Fig. 13: Home Ownership Rate Time Series for Mil-
lennials
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Fig. 14: Trend of Millennials Moving Back Home
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However, as Figure 38 also indicates median home prices as a multiple
of median household income is approaching the levels seen in the
period leading up to the housing bubble. In addition, as Figure 39
indicates the growth in median home prices are once again running
far ahead of the growth in median household income. Although we
are not making the case for a decline in home prices, we recognize
that this situation cannot continue unabated.

Further, looking at markets individually and assuming a 10% down
payment (something we believe more closely resembles reality), we
find that in a vast majority of the top markets in the US (by population)
renting remains more economically viable than owning, particularly
when the need to secure a down payment and mortgage approval
remain a challenge for many potential buyers (see Figure 40 on page
16). In short, the recovery in home prices pursuant to the bursting
of the housing bubble has been generally positive. That said, over
the past several years, home price growth has far outstripped wage
growth. In our view, faster wage growth will be required to sustain
home price growth longer term.

Is the market too complacent regarding future default risk?
One of the bright spots for housing over the past few years has been
the substantial decline in the rate of serious delinquency and foreclo-
sures (Figure 41). Although we are not calling for a near-term ramp
up in delinquency and/or foreclosure rates we would highlight a few
points that the market should be focused on over the longer term
regarding this topic, including:
e Fannie Mae, Freddie Mac and the FHA/VA account for approxi-
mately 80% of the mortgage underwriting in the US (Figure 42).
Of note is the significant growth of the FHA/VA channel since
2012. We highlight this because the FHA, in most cases, only
requires a 3.5% down payment and generally lends to borrowers
with lower credit quality scores as measured by FICO (Figure 43);

e On a national basis there is a strong inverse correlation between
mortgage borrower's FICO score and their level of down payment
(Figure 44);

¢ The percent of first time buyers with down payments less than or
equal to 6% has risen sharply since early 2014 (Figure 45).

We have long postulated that the more skin in the game home buyers
have, the less willing they would be to default. This was a particularly
acute risk during the housing when we witnessed the phenomenon
known as the "strategic default'. We believe the data in Figure 46 sup-
ports our view of the relationship between credit quality, down pay-
ment levels as measured by cumulative loan-to value (CLTV), debt-to-
income (DTI) ratios and default rates. Figure 46 highlights the default
data as of 2012 for Freddie Mac-backed mortgages underwritten in
2007. As the data indicate as FICO score declined and CLTV increased,
default rates grew exponentially. We recognize that the severity of
the global financial crisis may have exacerbated default rates. In addi-
tion the plethora of government programs aimed at addressing the
housing crisis may have made some borrowers more comfortable with

Fig. 16: Shared Households as a % of Total House-
holds
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Fig. 18: Trends in Birth Rates/1000 by Age Range
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defaulting. That said we stand by our belief that lower down payment
levels and lower credit quality increase default risk.

Are resetting HELOCs a potential land mine?

According to data from RealtyTrac as of April 2015 (Figure 47) ,there
are more than 2.2 million home equity lines of credit (HELOCs) that
are going to transition from interest only to fully amortizing between
2015-2018. Of those almost 50% are concentrated in five states and
46% of the homes they back are seriously underwater (>125% LTV).
When these loans become fully amortizing it is likely that monthly
HELOC payments will increase substantially. It is certainly possible that
banks will work with HELOC borrowers in an effort to forestall reset
payment shock, much like they did in the primary mortgage market.
However we did want to highlight the potential risk that is not getting
much public scrutiny.

Is the strong dollar negatively impacting international buyers?
International buyers, particularly from China, Eastern Europe, and
South America (Figure 48) have been an increasingly important source
of demand for housing, especially in coastal markets such as Califor-
nia, New York, and Florida (Figure 49). The ongoing strength of the US
dollar has many investors concerned that currency will be an impedi-
ment to further demand from international buyers. Although it is pos-
sible in any discreet period of time that sharp currency movements can
temporarily weigh on overseas investment, we remain of the belief
that primary drivers of international demand for US real estate assets
are the stability of our political system, the strength and consistency of
our capital markets, and the strength of our system of property rights.
As such, we believe international investors will continue to view the
US as a safe haven for housing assets over the longer term.

Will 2016 finally be the year we reform Fannie Mae and Freddie

Mac?

Fannie Mae and Freddie Mac (the government-sponsored enterpris-

es, or GSEs) remain a dominant force in the home mortgage market.

Our perspective on GSE reform remains consistent with last year (and

frankly every year since the bursting of the housing bubble). We con-

tinue to believe a significant modification of the structure of the GSEs

will be difficult to implement for several reasons, including:

e The housing market and the participation of the agencies is a

politically charged issue that will not be easily resolved in a divided
Congress, particularly in a presidential election year,

¢ The GSEs own or guarantee more than USD 5 trillion of the out-
standing USD 9+ trillion of first-lien mortgage debt in the US;

¢ The GSEs along with the FHA/VA still account for more than 80%
of mortgage issuance. These last two points make it unpractical
to unwind the agencies in an expeditious manner.

Fig. 19: Growth in Student Debt (USD in millions)
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Fig. 20: % of 25 Year Olds With Student Debt
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Are labor shortages impacting the housing market?

One of the key issues that has been raised by both national and

regional homebuilders is the difficulty in securing labor, particularly

for such skilled positions as framing, masonry, and concrete (Figure

50). This has extended construction cycle times, negatively impacted

builder margins, and led some builders to push out deliveries. We

believe a number of factors have contributed to this labor shortage

including:

¢ The rise of the domestic oil & gas industry coincided with the
bursting of the housing bubble. It is likely that a good portion
of skilled trades migrated from residential construction to ener-
gy. Given the recent challenges in the domestic energy business
it is possible some of this skilled labor will find its way back to
residential construction.

¢ [t has been speculated that a reasonable portion of the residential
construction labor force during the housing bubble were undoc-
umented workers. The bursting of the housing bubble combined
with the immigration crosscurrents that exist in the recent politi-
cal discourse may have led many of these workers to seek employ-
ment in their home countries.

In our view, this issue is going to be a key differentiator in the rela-
tive success of builders as long as skilled labor shortages persist. We
believe there will continue to be a bifurcation among those builders
that have the national scale and access to capital, and believe those
builders will outperform their peer group.

What are the implications for home prices?

One of the key factors that contributed to the substantial price appre-
ciation in the housing market over the past several years was the
emergence of institutional capital in the distressed home market. The
institutions recognized that in many markets the high level of serious
delinquency/foreclosure activity and the wide gap between distressed
and non-distressed prices provided very attractive risk-adjusted return
opportunities. As such we believe the data in Figures 51 and 52 por-
tend a significant slowing in distressed opportunities. Figure 51 indi-
cates that the level of foreclosure and short sale activity has declined
precipitously. Although this is generally a positive for the market and
the economy in general it will likely lead to reduced investor activity
and, by extension, upside pressure on prices. Figure 52 highlights the
trend in distressed and non-distressed national home prices. When
the gap between the two was very wide (in 2009-2011) institution-
al capital entered the market in a big way. The upshot of all this
investor activity is that the "distress discount" has largely evaporat-
ed. We believe this will also lead to reduced investor activity and, by
extension, upside pressure on prices.

Another factor we believed provided a positive environment for exist-
ing home price growth was the significant gap between new and
existing home prices (Figure 53). As can be seen in the chart in periods
when the gap became too large (owing to new home price appre-
ciation), existing home prices subsequently saw strong appreciation.
There has been significant commentary from the national and region-

Fig. 22: Trends in Monthly Student Debt Payment
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Fig. 23: Trends in Home Ownership Rates by Age
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Fig. 24: Indexed Rental Households by Age Brack-
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al builders that pricing power is getting harder to come by. If this
continues to be the case it is unlikely that existing home prices can
continue rise significantly.

A further factor we believe will be crucial for future price appreciation,
particularly a the lower end is the return of the first time buyer. The
post-bust housing recovery has been largely driven by the move up
and luxury buyer while the first time buyer has been relegated to the
sidelines (Figure 54). In our view additional wage growth, high paying
job growth and a further opening of the credit box will be required
for the first time buyer to return to historical levels.

So what does all this data mean for unit sales volumes and new
construction going forward?

In the analytical community it is very tempting to take the last data
point or two and extrapolate it forward as the "new normal". At the
risk of being accused of doing so we believe the trends in single fam-
ily housing starts and new and existing home sales is likely to resem-
ble what we witnessed in 2015 (Figure 54). We recognize that many
housing bulls continue to point how far below prior levels housing
activity is as well as the significant level of "pent up demand" for
housing. We would make two observations here:

¢ |n our view the housing bulls are confusing housing and shelter.
We absolutely agree that there will be a need for significantly
more shelter units as the population grows and millennials enter
the workforce. However, based upon the plethora of data we
have presented we believe, at least for the foreseeable future,
there will be a strong need for rental-oriented shelter. As such we
believe single family housing starts and unit sales will not return
to previous levels for quite some time;

e Pent up demand can stay pent up for quite some time. Purchasing
a home remains the single largest investment for the vast major-
ity of people. Given the myriad challenges we have addressed in
this report we continue to believe many potential home buyers
will carefully scrutinize the timing and magnitude of their shelter
decisions.
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Fig. 25: Trends in Full Time and Part Time Job Creation
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Oil Price Trends (WTI)
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Fig. 32: Household Income Growth Trends by Quintile Fig. 34: Changes in the Labor Force and Participa-
tion Rate by Age 2010-2015
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Fig. 33: U3 vs. U6 vs the Labor Force Participation Rate Fig. 35: Unemployment Rate Trends by Age Range
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Fig. 36: YOY Home Price Growth and 3 Year Job Growth for Select MSAs
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Fig. 37: Median Monthly Mortgage Payment & Apartment Rent Trends
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Fig. 39: Indexed Median Home Prices and Median Household Incomes
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Fig. 40: Rent (2BR Apartment) vs Buy Analysis for Select MSAs
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Fig. 44: Down Payment Levels by FICO Score
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Fig. 41: 90+ Delinquency and Foreclosure Trends
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Fig. 42: Mortgage Issuance Trends by Channel
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Fig. 43: Trends in FHA Underwriting by FICO Score
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Fig. 46: Default Data for 2007 Vintage Freddie Mac Mortgages - Data

Fig. 47: Current State of HELOCs Resetting
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Fig. 50: Trends in Skilled Labor Employment in Residential Construc-

tion
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Fig. 52: Distressed and Non-Distressed Home Price Trends
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Fig. 53: Existing and New Single Family Home
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Appendix

Disclaimer

Chief Investment Office (CIO) Wealth Management (WM) Research is published by UBS Wealth Management and UBS
Wealth Management Americas, Business Divisions of UBS AG (UBS) or an affiliate thereof. CIO WM Research reports
published outside the US are branded as Chief Investment Office WM. In certain countries UBS AG is referred to as UBS
SA. 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. We
recommend that you obtain financial and/or tax advice as to the implications (including tax) of investing in the manner
described or in any of the products mentioned herein. 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 and its affiliates). All information and opinions as well as any prices indicated are current only 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. At any time,
investment decisions (including whether to buy, sell or hold securities) made by UBS AG, its affiliates, subsidiaries and
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 considered risky. Past performance of an investment is no guarantee for its future performance. 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 FX rates may have an adverse effect on the price, value or income
of an investment. This report is for distribution only under such circumstances as may be permitted by applicable law.
Distributed to US persons by UBS Financial Services Inc. or UBS Securities LLC, subsidiaries of UBS AG. UBS Switzerland
AG, UBS Deutschland AG, 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 PuertoRico 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.

UBS specifically prohibits the redistribution or reproduction of this material in whole or in part without the prior written
permission of UBS and UBS accepts no liability whatsoever for the actions of third parties in this respect.
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