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Global Rates Strategy

Introducing Tactical 10-year UST Rates Scorecard —
Interest Rate Strategy

UBS Tactical UST Duration Scorecard helps us predict near-term UST rate bias
We introduce a tactical 10-year UST duration scorecard to help us predict 1-week
ahead change in 10-year US rates. While we backtest the model thoroughly to evaluate
the robustness of our approach, our hope is to use the model as a guide for weekly US
yield changes. For long-term yield changes we rely on our fundamental view of the
economy and monetary policy expectation (see UST 10-year forecast update). The
reason for introducing this model is to help us avoid near-term behavioural biases. We
see the model as one near-term perspective on the US bond market. In the scorecard
model, specifically we use five categories of factors and identify 13 indicator variables.
The five factors group into financial conditions, monetary policy, valuation, foreign
demand and technical variables.

How do we aggregate the scorecard?

We aggregate four financial conditions variables, two monetary policy variables, two
valuation variables, three foreign demand variables and two technical variables (Figure
3). We generally form an indicator by looking at a 1-month change in the underlying
variable. For example, if DM equities go up over the past month, we assign a -1 to
indicate sell USTs, and vice versa. Given that there are 13 total variables, it could result
in aggregated signal strength in a range of +13 to -13. Higher absolute signal
corresponds to higher backtested P&L. From the aggregate signal, we look to report
only weekly long/short bias with normalized conviction score. Conviction will range
from 0% to 100%: 100% for maximum near-term conviction while 0% says zero
conviction. As of October 26, for the week ahead, the model predicts SELL on UST with
a 15% conviction (see Figure 1).

How are the results?

Since 2004, the model delivers out of sample hit-ratios of close to 55%; positive gains
were seen even with lower hit ratios. In the back-test, the model had negative
performance in three out of the 13 years. Average yearly gains were close to 50bp.
High signal strength corresponds to higher expected gains and hit-ratios. Thus, there
appears to be value in signal conviction. Again, we do not treat the model as a trading
system, rather as a guide to near-term outright duration bias. Given that the model is
somewhat backward looking, it cannot foresee unpredictable or new information. We
do an out-of-sample maximum loss study and we find that during the 10 largest losses,
the model didn't anticipate event risks, such as the Obama tax cut or the
announcement of sub-prime losses by a large bank in 2007. However, as an important
way to utilize the model, investors can see large unexpected losses as signals for new
and important fundamental factors in the markets.

Figure 1: Tactical UBS 10-year rate scorecard indication for the week ahead, as
of October 26, 2016

Overall Buy/Sell Indicator

Security 0ct-26-2016
10-Year Treasury SELL
Aggregate Signal (-13 to 13) -2
Total Signal Strength (confidence, %) 15%

Source: UBS calculations
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Market review and need for a tactical model

Recently, we have put forth a detailed view on why we expect long-end US rates
(particularly 30-year TIPS) to rally over the medium term and we also have long
argued that equilibrium real rates have declined and are likely to remain low. But
the markets clearly trade in a more random manner on a week-to-week basis.

Thus, it makes it imperative for bond investors to have a tactical duration (long or
short or neutral) indicator. During these short horizon holding periods, it is difficult
to keep all the factors in mind at once and therefore we introduce a tactical bond
market scorecard to help us forecast week-to-week yield changes.

Introducing US 10-year yield scorecard model

We have built and back-tested a tactical duration scorecard model (Figure 2),
which we hope will serve as a guide to investors on a week-to-week basis for UST
duration bias. Specifically, the out-of sample back-test results showed this model
has a statistically significant prediction record over the past 10 years. We recognize
that past performance is no guarantee of future results, but we aim to publish this
model on a weekly basis as a perspective and use it as a guide for near-term
market bias. In this note, we review the latest output and details of this model.

As of August 19, 2016 (Friday's close), the UBS UST duration scorecard is saying to
short 10-year Treasuries for the week ahead, with a normalized signal conviction
of 15% (two out of 13 indicators, 2/13. 0% is neutral or zero conviction on the
direction of rates one week ahead). Based on this output, the model expects UST
rates to sell off in the coming week. As shown in Figure 2, we tally changes in a
total of 13 indicators to form a one-week-ahead US 10-year rate direction view.
The technique is similar to the ensemble methods used in data prediction
competition. Effectively, in this case, we aggregate 13 independent indicators.

Figure 2: UBS Research tactical 10-year rate view, as of Friday, August 19, 2016

Overall one week ahead Buy/Sell Indicator

Security
Aug-19-2016

10-Year Treasury SELL

Individual Factor 10-year Treasuries Buy/Sell Signal
Factor Signal
Is there Labor Slack? BUY
Core PCE below 2%? BUY
Germany 10-year BUY
UK 10-year BUY
US Equities SELL
EM Equities SELL
Qil SELL
usb SELL
Term Premium SELL
2510s (Roll-down) SELL
Japan 10-year SELL
TY Call/Put volume SELL
Low Liquidity (December?) Neutral
Total Signal Strength (-13 to 13, Sell/Buy) -2
Buy or Sell 10-year Treasuries? SELL
Normalized Signal Conviction (%)* 15

Source: UBS research, Bloomberg. *Note: 50% level here is zero conviction.
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Below, we start by discussing why we espouse a higher frequency tactical model
and why we build an aggregate-indicator-based model as oppose to a linear factor
model. Next, we discuss specific factors, along with the results of the model. We
also highlight shortfalls of this model and how it can be used in conjunction with
portfolio managers’ macro analysis and market foresight.

Intuition for a check list model

In his 2009 book Kluge, Cognitive Psychologist Gary Marcus noted the
shortcomings of the human brain in rational decision-making. Along this point,
Daniel Kahneman has noted that “Experts are uniformly inferior to algorithms in
every domain that has a significant degree of uncertainty or unpredictability,
ranging from deciding winners in football games to predicting longevity of cancer
patients. One has to accept financial markets are no exception to the rule.” This
point was also emphasized in The Checklist Manifesto by Atul Gawande, where he
noted that hospitals that used checklists had significantly lower rates of critical
mistakes.

We have worked diligently to form our long-term view of long duration, but
realize that, on a week-to-week basis, markets can take a random path as data can
be revised, to a surprise against our fundamental view, or the global central banks
can change their reaction function. Thus, we think it is important to have a tactical
model to trade near-term (week-to-week) movements in the bond market. In this
spirit, we have designed a UST bond market scorecard to help us in forecasting
weekly US bond market movements.

Specifically, we build a checklist scorecard model to make it easy for us and
investors to track the indicators that feed into this model. We use 13 variables and
aggregate the score. See Figure 3 for our checklist factors.

Figure 3: Check List, UST 10-year duration scorecard

If Yes? Buy/Sell

Factor Grouping Factor Check List (+10r-1) Specific Index Used
Treasuries
US Equities Did US equities go up last month? Sell One month return of S&P 500
" Did EM equities go up last )

EM Equities Sell One month return of EEM US Equity
Financial Conditions month?

Oil Did Qil go up last month? Sell One month return of 3rd WTI (CL3)

usb Did DXY go up last month? Buy One month return of DXY Index

Labour Slack? Is there labor market slack? Buy US Unemployment rate minus CBO's NAIRU estimate
Monetary Policy

PCE? Is core PCE below 2%? Buy Y/Y Core PCE below 2%

Term Premium Is ACM term premium negative? Sell Federal Reserve ACM 10-year term premium
Valuation Is the 25105 nominal curve _

2510s (Roll-down) i Buy One month change in 2510s UST curve

steepening?

Germany 10-year Are German bonds selling off? Sell One month change in German 10-year yield
Global Demand Japan 10-year Avre Japanese bonds selling off? Sell One month change in Japan 10-year yield

UK 10-year Are UK bonds selling off? Sell One month change in UK 10-year yield

Low Liquidity (December?) ~ Are we in December? Sell Calendar Month == December?
Technical Is the Treasury futures call/put One month change in 10-year Treasury futures call to put

TY Call/Put volume - . Buy ] g

volume ratio increasing? trading volume ratio

Source: UBS Research
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We prefer to use the simple checklist approach in building our scorecard rather
than a linear regression model. This is because we find that coefficients of linear
models tend to be time-varying and some relationships are just not linear.

Also from a practical perspective, we find that it is easier to communicate the
checklist than coefficients of linear regression models. Additionally, we think this
base model can serve as a benchmark that allows to add/remove indicators easily.
In essence, we see our model as an aggregation of 13 simple models (i.e. if
equities are up, sell bonds; if inflation is below 2%, buy bonds etc...). The
inspiration for aggregating simple models comes from data science competition
website such as Kaggle, where winners typically ensemble over 100 prediction
models to form a final view.

Intuition for higher frequency tactical trading

In addition, higher frequency investing is usually attractive for investors because it
requires less expertise or edge in the market. For example, the fundamental Law of
Active Management states that the proxy for an investment manager’s skill is the
information ratio, which is defined as skill times the square root of breadth
(number of trades per unit of time):

Information Ratio = Skill * Breadtho-5
Breadth = number of independent trades per unit time

Based on this equation, one can attain a higher information ratio by either
increasing skill and/or number of independent trades. And if one increases breadth
— number of trades per unit of time — she or he will require less skill, all else equal.

Such a higher frequency checklist model is not ideal for every investor, particularly
because it is not forward looking. It will not capture genuinely new information,
for example, unanticipated changes in domestic/global monetary policy and
fundamental macro indicators.

Nonetheless, we hope the factor and results analysis discussed below will convince
investors that the model can serve as a useful guide in assessing the near-term
duration bias (long or short) in the bond market. Next, we discuss why we chose
the factors that we did to form the scorecard model.

Why did we choose the checklist factors we did?

First, there are many factors which drive the market on a week-to-week basis and
their significance is time varying. The list we have gathered here is not all inclusive,
but represents a general class of factors that one could consider relevant for the
bond market. Specifically, we have divided the factors into five subgroups: financial
conditions, monetary policy, valuation, global demand and technical.

Financial condition variables: DM/EM equity, oil and DXY dollar returns

By now, market participants understand that financial conditions matter for the
Fed in terms of monetary policy as it might alter the Fed’s economic projections
and the dispersion around them. In a 2010 speech, the NY Fed President noted
that the stable linkage between the Fed funds rate and financial conditions means
that these indicators provide additional information about real activity and are also
relevant in deciding the Fed funds rate. Using this view point as a guide, we have
narrowed to four financial conditions factors which matter for rates: US equities,
EM equities, Oil futures and the dollar.
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We found that one-month changes in each of these factors correlated to
appropriate direction change in 10-year yields during the following week. That is
when the US or EM equities fell over the month, the following week US Treasuries
were more likely to rally. If oil prices increased over the past month, US yields were
more likely to increase and vice versa for the dollar index (DXY index).

The hit-ratio in terms of predicting the direction of the next one-week yield change
(see Figure 4) of these financial condition variables independently was over 50%.
Although t-stats were not implying 95% confidence, the beta of independent
variable -1/1 (Sell/Buy) to dependent variable +1/-1(Yields move up/Yields move
down) was negative. If the signal was to sell USTs or -1, from equities having risen
over the past month, then a probable outcome was that 10-year yields would
move higher in the subsequent week. As such the negative betas are consistent
with intuitive understanding of the bond market, i.e. bond returns are negatively
correlated with stock returns. Next, we discuss the role of monetary policy variables
in determining the direction of rates in future.

Monetary Policy Variables: Labour market slack and inflation shortfall
Similar to financial conditions variables, we have used the following two monetary
policy indicator variables which are consistent with the Fed's dual mandate: 1) Is
there labour market slack? 2) Is core PCE below the Fed's 2% inflation objective?
We have defined labour market slack as when the latest known unemployment
rate is above the CBO's natural rate of unemployment. If this is true, then, all else
equal, the Fed is likely to keep rates lower for longer and so one should long USTs
and vice versa. In the second factor, we look at whether Y/Y core PCE is below the
Fed's stated 2% PCE inflation objective. If it is, then the Fed is likely to keep rates
lower for longer, and we chose to long USTs and vice versa.

Figure 4: Back-testing results of the 10y US rates tactical model

Hit Ratio of predicting 10-year UST

Factor Groupin, Factor Check List Beta  T-Stat
ping Yield change 1 week ahead
US Equities Did US equities go up last month? 0.51 -0.03 -0.65
EM Equities Did EM equities go up last month? 0.54 -0.08 -1.97
Financial Conditions
Ol Did Qil go up last month? 0.52 -0.04 -1.08
usb Did DXY go up last month? 0.52 -0.04 -1.12
Labor Slack? Is there labor market slack? 0.52 -0.04 -0.98
Monetary Policy
PCE? Is core PCE below 2%? 0.51 -0.03 -0.65
Term Premium Is ACM term premium negative? 0.53 -0.06 -1.50
Valuation Is then 2510s nominal curve
2510s (Roll-down) . 0.51 -0.02 -0.50
steepening?
Germany 10-year Are German bonds selling off? 0.51 -0.02 -0.42
Global Demand Japan 10-year Are Japanese bonds selling off? 0.50 -0.01 -0.19
UK 10-year Are UK bonds selling off? 0.50 -0.01 -0.15
Low Liquidity :
Are we in December? 0.68 -0.37 -2.80
. (December?)
Technical :
Is Treasury futures call/put ratio
TY Call/Put volume ) : 0.54 -0.08 -2.04
increasing?
Aggregate Scorecard Signal Sum of all indicators 0.55 -0.09 -2.21
Source: UBS calculations
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We find hit-ratios of these variables to be more than 50% (see Figure 4) with
respect to weekly changes in UST yields, but - as one would expect - these are not
high frequency variables and t-stats are low. Nonetheless, when these variables are
aggregated with other ones, they provide uncorrelated information which is
helpful in decision making. Clearly, the monetary policy is very dependent on these
variables. One key knock against this approach is that it does not take into account
the magnitude of monetary policy variable shortfall. Albeit, we do not think this
magnitude of labour market or inflation shortfall is as relevant for predicting week
to week changes. Again for the sake of simplicity, we assign a broad 1 (UST bull)
or -1 (UST bear) indicator here.

Valuation variables: Term premium and 2s10s roll-down

For fundamental investors, another key factor for trading nominal vyields is
valuation. Here we use two valuation variables: NY Fed's ACM Term Premium' and
one-month change in 2s10s yield curve. Simply stated, term premium represents
the extra compensation (positive or negative) investors demand for holding longer-
tenor USTs. The term premium is estimated using affine term structure model. If
this term premium is negative, it should mean that bonds are rich and investors are
paying a premium to hold longer-dated bonds and vice versa. Thus, if term
premium is negative, our indicator scores -1 and +1 when term premium is
positive.

The second valuation factor is changes in the 2s10s nominal yield curve. If the yield
curve steepens, there is more roll/carry in the curve so investors should desire to
buy USTs further out in the curve (+1, Buy UST indicator). And if the yield curve
flattens, investors are not getting sufficient yield for taking more duration risk, so
they should want to sell (-1, Sell UST indicator). Once again, in the back-testing
results, hit ratios are above 50% for these two variables and signs are in line with
the intuitive underlying relationship (see Figure 4).

Global bond variables: UK, Germany and JGB one-month yield changes
Over the past few years, investors have seen that the global developed world bond
market has become the biggest driver of long-end US yields (see Helicopter turns
submarine: Japan's bond sell-off and its global effects). Figure 5 shows that
average UK, JGB and German Yields can well explain the level of UST yields. Thus,
in our aggregate scorecard model, we included the following indicator: one-month
change in 10-year JGB yields, one-month change in 10-year German yields and
one-month change in 10-year UK yields.

If yields in any of those regions declined over the past month, we expected 10-year
US yields to decline in sympathy during the subsequent week. Clearly, yields likely
moved together, but we are trying to forecast an out-of-sample yield change. As
can be seen in Figure 4, the hit ratio of such indicators was over 50% and
expected gain per signal was close to 1bp for each variable.

T ACM term premium: Term premium in the 10y UST yields estimated from the model
developed by New York Fed economists Tobias Adrian, Richard Crump, and Emanuel
Moench (or "ACM").
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Figure 5: The level of 10-year UST Yields is correlated to average of UK, JGB
and German 10-year yields

% UST Yield y = 0.80x + 1.40
3.5 Rz =0.96

3.0
2.5
2.0

1.5

1.0
0 0.5 1 1.5 2
% Average (UK, JGB, German) Yields

® US 10-year ==Linear (US 10-year)

Source: UBS, Bloomberg

Technical variables: December illiquidity and changes in Treasury futures
Call/Put ratio

As strategists, we often hear that fundamental analysis is good and helps to
predict the long-term trend. However, fundamental analysts tend to ignore short-
term factors, such as positioning and liquidity that drive short-term variations.
Indeed, these factors are difficult to capture, but we have found some indicators
that work well. We identify two simple technical factors: 1) one-month change in
Treasury futures call/put volume ratio, and 2) are we in the month of December?
With respect to the first factor, we found that a one-month change in Treasury
futures call/put ratio is one of the strongest indicators of near-term change in
yields, as we get a hit-ratio close to 54% for this variable.

Figure 6: Primary dealer trading volume in USTs is lowest in December

UST Trading Volume ($bn)

492
>00 485 485 488 481

475

450 438

400

350

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
m Average Daily UST Trading Volume ($bn)

Source: UBS, NY Federal Reserve
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Effectively, an increase in call volume to put volume suggests USTs will rally and
vice versa. The second factor we looked is a very blunt liquidity indicator. It is well
known in the bond market, that December historically is the lowest liquidity month
(see Figure 6) and bonds tend to sell off in December, as primary dealers do not
have sufficient balance sheet. Thus, our indicator here is simple: if we are in
December - liquidity shortage would lead to a bearish view on the UST, otherwise
we take a neutral signal from this indicator. As seen in Figure 4, the hit ratio for
this indicator is higher than 65%. We have backtested December indicator variable
on weekly data for past 10 years, which means there are only 40 data points to
test its efficacy. Nonetheless, we think liquidity matters for near-term trading.

Aggregate all factors: Financial conditions + monetary policy + valuation +
global bond market + technical

As we noted earlier, the most important learning from modern data science
prediction methods is that aggregating models or perspectives (ensembling) is
quite important in making robust predictions. And indeed, when we combine all
five factors or 13 variables in total, it leads to a robust 55% hit-ratio out of sample.
The t-stat is-2.2, which indicates more than 95% confidence.

Moreover, the direction of the beta is consistent and a very low or negative signal
suggesting selling bonds converts to high expected value. Likewise, a strongly
positive signal suggesting buying bonds, converts to low expected value. At
maximum, the aggregate score could be +13 while at minimum score should be -
13. Figure 7 shows the variation of signal over time. The maximum bull UST signal
has been +12, which occurred in February 2009. The maximum short signal has
been -9 and occurred in December 2006. Signal has generally been between +5 to
-5, with a slightly bullish bias. The back-test period includes the 2008 financial
crisis and generally worsening financial conditions. As such, it is not surprising that
the historical back-test has had generally bullish bias.

Figure 7: UBS UST Duration Scorecard signal time-series

+ UST Bull/- UST Bear Signal
15

10

o
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LA ’ |

-5
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-15
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Source: UBS calculations
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Figure 8: UST Bull/Bear P&L (bp) broken down by UBS UST Duration Scorecard
Signal Buckets

P&L (bp)
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Source: UBS calculations, Bloomberg

Results align with intuition

Finally, the most-awaited figure - Figure 8 - shows that signal conviction (+13 to -
13) broken by buckets corresponds to P&L magnitude equivalence. That is, high
absolute signal converts to higher magnitude of gain.

Figure 9 shows the cumulative P&L of the duration scorecard. The cumulative P&L
profile looks positive but there are periods of drawdowns with respect to a
previous high watermark. Most notably they occurred in 2005 and 2009.

Figure 9: UBS UST Duration Scorecard P&L profile

bp Cumulative gain

800
700
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Source: UBS calculations

Figure 10 tabulates hit ratio by year and basis points gained per year. We see that
hit ratio for any given year has been as high as 61% (2015) or as low as 40%
(2005). In three out of last 13 years the model has delivered lower returns.
Specifically, 2005, 2007 and 2009 were negative years for the model. Average
expected loss during those years was about -50bp whereas average expected gain
during the positive years was about 50bp.
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Figure 10: UBS duration scorecard hit ratio & cumulative gain by year

Year Hit Ratio (%) Cumulative Gain (bp)
2016 43 4
2015 61 95
2014 60 54
2013 59 17
2012 60 87
2011 60 121
2010 50 15
2009 48 -75
2008 55 222
2007 51 -22
2006 58 82
2005 40 -43
2004 60 101

Source: UBS calculations

So as can be seen, the skew of returns in bp gained is much more positive. In 2016
the hit ratio was low, but cumulative gains were slightly positive. It is possible for
hit ratio to be low but gains are still positive. This is because the P&L is a function
of expected value: Hit-ratio * P&L. Thus, for the times we called the market
correctly, expected P&L must have been high enough to offset the negative P&L
incurred via calling the market incorrectly.

Figure 11 below summarizes the results of our regression of combined indicator
versus one-week yields change. Next, we discuss the output of our scorecard and
lessons learned from periods when the model had its largest losses.

Figure 11: The UBS weekly 10-year duration scorecard model results and
statistics summary

Statistic Value Description

1-Week ahead Yield Direction =Coefficient* Combined

Regression .
Indicator +Error Term
- The average change of Yield Direction for 1 unit change of
Coefficient -0.09 ) )
Combined Indicator.
The ratio of Coefficient and its standard error. The greater
. absolute value of t Statistics implies a more significant
T Statistics -2.21 o )
relationship between the dependent variable and
independent variable.
The probability that Coefficient is equal to zero. A value
P Value 0.03 o - N
below 0.05 implies a strong statistical relationship.
Buy Hit Ratio 0.56 The ratio of correct buy signals and total buy signals.
Sell Hit Ratio 0.51 The ratio of correct sell signals and total sell signals.
Overall Hit Ratio 0.55 The ratio of correct signals and total signals.
Average Buy Move (bp) -1.33 The average change of yield when receiving a buy signal.
Average Sell Move (bp) 0.41 The average change of yield when receiving a sell signal.

Source: UBS calculations, Bloomberg
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Discussing the output

As noted above, the model aggregates the results of 13 factors in the checklist,
which each independently suggests whether to buy or sell bonds. The score can
range from +13 or -13. In order to make it easy to understand the output, we have
normalized the aggregate buy/sell score in percentage terms and signal direction.
Our baseline or neutral confidence is 0%, and the model score adds to this
number.

Our final output consists of Buy/Sell 10-year Treasury recommendation with 0% to
100% confidence. A 0% confidence basically means that the aggregate score of
all 13 factors is zero. If, for example, aggregated score is -4 (out of total -13),
recommendation is to sell Treasuries and the model’s confidence level would be
31% ((-4/-13)).

An example output as of August 26, 2016 is shown in Figure 12. As an
aggregate, the output suggests to sell 10-year Treasuries for the week ahead with
a confidence level of 31%. In terms of individual factors, both monetary policy
factors are indicating to long Treasuries while the steeper curve and the rally in UK
bond market suggest to buy Treasuries.

Eight other factors are saying to sell treasuries and one technical factor (are we in
December, low liquidity) is neutral. Thus, the aggregate score adds to -4 (four buys
+ -8 sells + zero for neutral). As explained above, this translates to sell signal with a
confidence level of 31%.

We have refrained from adding cutoffs to the total score because we did not want
to data mine - even if the final aggregate of 13 signals was low, we wanted to
understand what the market bias was at each point.

Figure 12: UBS 10-year UST scorecard output as of August 26, 2016

Overall Buy/Sell Indicator

Securlty Aug-26-2016
10-Year Treasury SELL
Individual Factor 10-year Treasuries Buy/Sell Signal
Factor Signal
Is there Labor Slack? BUY
Is core PCE below 2%? BUY
2510s (Roll-down) BUY
UK 10-year BUY
US Equities SELL
EM Equities SELL
oil SELL
usb SELL
Term Premium SELL
Germany 10-year SELL
Japan 10-year SELL
TY Call/Put volume SELL
Low Liquidity (December?) Neutral
Aggregate Signal (-13 to 13, Sell/Buy) -4
Buy or Sell 10-year Treasuries? SELL
Normalized Signal Conviction (%) 31

Source: UBS Research
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When is the model wrong? Learn the new relevant factor from the loss

Perhaps the most interesting learning we had from the model was to analyse the
periods when the model was wrong. Figure 13 shows losses by magnitude and
events surrounding those losses. As can be seen in this figure, the taper tantrum,
European sovereign debt crisis, subprime losses, Fed easing and turns in payroll
data surprises were the key reasons for the model's underperformance. A lot of
these events can be classified as known or unknown unknowns. Simply stated,
new information is hard to predict via this backward-looking model. For instance,
if we could have predicted subprime losses, that would certainly override this
model. Subprime loss experienced by this model preceded the 2008 financial crisis
by almost one year.

However, all is not lost; one should use the model's failure as a guide. For
example, the first subprime loss warning was captured by the model in October
2007, almost one year prior to the financial crisis. This miss on sub-prime losses
would have indicated to someone following the model that this is genuinely new
information worth paying attention to. So we tend to see large unexpected loss
from the model as a market feedback guide. It typically signals new and important
fundamental factors in the market.

Figure 13: Largest model losses? Which event did the model not predict?

Model

Recommendation Events which were coincident to model loss Loss (bp)
Week

6/21/2013 Taper Tantrum -40
7/17/2009 Upbeat housing data -34
7172011 manufacturing data -32
2/6/2015 payroll surprise -32
12/10/2010 extension of tax cuts -31
1/23/2009 Expectation of stimulus and increased debt issuance -30
2/29/2008 Subprime loss announcement -29
10/19/2007 Subprime loss concerns -29
6/5/2015 Payroll surprise -29
11/4/2011 Euro sovereign debt crisis -28

Source: UBS calculations
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Valuation Method and Risk Statement

Risks include, but are not limited to, market risk, credit risk, interest rate risk,
liquidity risk, inflation risk, and exchange rate risk. Furthermore, valuations may be
adversely affected during times of high market volatility and thin liquidity.

Past performance is not indicative of future returns. Investing in securities globally
poses risks. Valuations can be impacted by changes in the macroeconomic
landscape as well as financial market stability.

The securities identified in this note reflect strategists' views regarding a theme's
potential positive or negative impact on these securities. Whether a security is
potentially positively or negatively impacted by the theme is based upon a
combination of: (a) the assumption that the theme occurs, (b) the involved UBS
analysts, economists and/or strategists' perspective, and (c) UBS' proprietary
models. UBS Research's current rating ascribed to that security may be based upon
a broader range of factors including, without limitation, an assessment as to the
likelihood of such theme occurring. Nothing in this document constitutes a
representation or statement that the theme will occur. The theme may or may not
occur in a manner differently than described. The securities identified may react
differently to the theme than described. In addition, security prices are determined
by a wide range of events and influences, so the potential impact of an isolated
theme should be considered in the broader market framework when making an
investment decision. Whether a security is potentially positively or negatively
impacted by a theme does not constitute a recommendation to pursue any
investment strategy in relation to any securities or other financial instruments.
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Required Disclosures

This report has been prepared by UBS Securities LLC, an affiliate of UBS AG. UBS AG, its subsidiaries, branches and affiliates
are referred to herein as UBS.

For information on the ways in which UBS manages conflicts and maintains independence of its research product; historical
performance information; and certain additional disclosures concerning UBS research recommendations, please visit
www.ubs.com/disclosures. The figures contained in performance charts refer to the past; past performance is not a reliable
indicator of future results. Additional information will be made available upon request. UBS Securities Co. Limited is licensed
to conduct securities investment consultancy businesses by the China Securities Regulatory Commission. UBS acts or may act
as principal in the debt securities (or in related derivatives) that may be the subject of this report. This recommendation was
finalized on: 27 October 2016 10:43 AM GMT.

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

Company Disclosures

Issuer Name

United States’ 22

7. Within the past 12 months, UBS Securities LLC and/or its affiliates have received compensation for products and
services other than investment banking services from this company/entity.
22. UBS AG, its affiliates or subsidiaries held other significant financial interests in this company/entity as of last

month’s end (or the prior month's end if this report is dated less than 10 working days after the most recent
month's end).
Unless otherwise indicated, please refer to the Valuation and Risk sections within the body of this report. For a complete set
of disclosure statements associated with the companies discussed in this report, including information on valuation and risk,
please contact UBS Securities LLC, 1285 Avenue of Americas, New York, NY 10019, USA, Attention: Investment Research.
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Global Disclaimer

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

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

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

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

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

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

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

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

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

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

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

(i) valuation or accounting purposes;
(i) to determine the amounts due or payable, the price or the value of any financial instrument or financial contract; or
(iii) to measure the performance of any financial instrument.

By receiving this document and the Information you will be deemed to represent and warrant to UBS that you will not use this document or any of the Information for
any of the above purposes or otherwise rely upon this document or any of the Information.

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

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

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

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

United Kingdom and the rest of Europe: Except as otherwise specified herein, this material is distributed by UBS Limited to persons who are eligible counterparties
or professional clients. UBS Limited is authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and the Prudential Regulation
Authority.  France: Prepared by UBS Limited and distributed by UBS Limited and UBS Securities France S.A. UBS Securities France S.A. is regulated by the ACPR
(Autorité de Controle Prudentiel et de Résolution) and the Autorité des Marchés Financiers (AMF). Where an analyst of UBS Securities France S.A. has contributed to this
document, the document is also deemed to have been prepared by UBS Securities France S.A.  Germany: Prepared by UBS Limited and distributed by UBS Limited and
UBS Deutschland AG. UBS Deutschland AG is regulated by the Bundesanstalt fur Finanzdienstleistungsaufsicht (BaFin). Spain: Prepared by UBS Limited and distributed
by UBS Limited and UBS Securities Espana SV, SA. UBS Securities Espana SV, SA is regulated by the Comisién Nacional del Mercado de Valores (CNMV).  Turkey:
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Distributed by UBS Limited. No information in this document is provided for the purpose of offering, marketing and sale by any means of any capital market instruments
and services in the Republic of Turkey. Therefore, this document may not be considered as an offer made or to be made to residents of the Republic of Turkey. UBS AG
is not licensed by the Turkish Capital Market Board under the provisions of the Capital Market Law (Law No. 6362). Accordingly, neither this document nor any other
offering material related to the instruments/services may be utilized in connection with providing any capital market services to persons within the Republic of Turkey
without the prior approval of the Capital Market Board. However, according to article 15 (d) (i) of the Decree No. 32, there is no restriction on the purchase or sale of
the securities abroad by residents of the Republic of Turkey. Poland: Distributed by UBS Limited (spolka z ograniczona odpowiedzialnoscia) Oddzial w Polsce regulated
by the Polish Financial Supervision Authority. Where an analyst of UBS Limited (spolka z ograniczona odpowiedzialnoscia) Oddzial w Polsce has contributed to this
document, the document is also deemed to have been prepared by UBS Limited (spolka z ograniczona odpowiedzialnoscia) Oddzial w Polsce. Russia: Prepared and
distributed by UBS Bank (O00). Switzerland: Distributed by UBS AG to persons who are institutional investors only. UBS AG is regulated by the Swiss Financial
Market Supervisory Authority (FINMA). Italy: Prepared by UBS Limited and distributed by UBS Limited and UBS Limited, Italy Branch. Where an analyst of UBS Limited,
Italy Branch has contributed to this document, the document is also deemed to have been prepared by UBS Limited, Italy Branch. South Africa: Distributed by UBS
South Africa (Pty) Limited (Registration No. 1995/011140/07), an authorised user of the JSE and an authorised Financial Services Provider (FSP 7328). Israel: This
material is distributed by UBS Limited. UBS Limited is authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and the
Prudential Regulation Authority. UBS Securities Israel Ltd is a licensed Investment Marketer that is supervised by the Israel Securities Authority (ISA). UBS Limited and its
affiliates incorporated outside Israel are not licensed under the Israeli Advisory Law. UBS Limited is not covered by insurance as required from a licensee under the Israeli
Advisory Law. UBS may engage among others in issuance of Financial Assets or in distribution of Financial Assets of other issuers for fees or other benefits. UBS Limited
and its affiliates may prefer various Financial Assets to which they have or may have Affiliation (as such term is defined under the Israeli Advisory Law). Nothing in this
Material should be considered as investment advice under the Israeli Advisory Law. This Material is being issued only to and/or is directed only at persons who are Eligible
Clients within the meaning of the Israeli Advisory Law, and this material must not be relied on or acted upon by any other persons. Saudi Arabia: This document has
been issued by UBS AG (and/or any of its subsidiaries, branches or affiliates), a public company limited by shares, incorporated in Switzerland with its registered offices at
Aeschenvorstadt 1, CH-4051 Basel and Bahnhofstrasse 45, CH-8001 Zurich. This publication has been approved by UBS Saudi Arabia (a subsidiary of UBS AG), a Saudi
closed joint stock company incorporated in the Kingdom of Saudi Arabia under commercial register number 1010257812 having its registered office at Tatweer Towers,
P.O. Box 75724, Riyadh 11588, Kingdom of Saudi Arabia. UBS Saudi Arabia is authorized and regulated by the Capital Market Authority to conduct securities business
under license number 08113-37.  Dubai: The information distributed by UBS AG Dubai Branch is intended for Professional Clients only and is not for further
distribution within the United Arab Emirates. United States: Distributed to US persons by either UBS Securities LLC or by UBS Financial Services Inc., subsidiaries of
UBS AG; or by a group, subsidiary or affiliate of UBS AG that is not registered as a US broker-dealer (a ‘non-US affiliate’ ) to major US institutional investors only. UBS
Securities LLC or UBS Financial Services Inc. accepts responsibility for the content of a document prepared by another non-US affiliate when distributed to US persons by
UBS Securities LLC or UBS Financial Services Inc. All transactions by a US person in the securities mentioned in this document must be effected through UBS Securities
LLC or UBS Financial Services Inc., and not through a non-US affiliate. UBS Securities LLC is not acting as a municipal advisor to any municipal entity or obligated person
within the meaning of Section 15B of the Securities Exchange Act (the "Municipal Advisor Rule"), and the opinions or views contained herein are not intended to be,
and do not constitute, advice within the meaning of the Municipal Advisor Rule. Canada: Distributed by UBS Securities Canada Inc., a registered investment dealer in
Canada and a Member-Canadian Investor Protection Fund, or by another affiliate of UBS AG that is registered to conduct business in Canada or is otherwise exempt
from registration. Mexico: This report has been distributed and prepared by UBS Casa de Bolsa, S.A. de C.V., UBS Grupo Financiero, an entity that is part of UBS
Grupo Financiero, S.A. de C.V. and is an affiliate of UBS AG. This document is intended for distribution to institutional or sophisticated investors only. Research reports
only reflect the views of the analysts responsible for the reports. Analysts do not receive any compensation from persons or entities different from UBS Casa de Bolsa,
S.A. de C.V., UBS Grupo Financiero, or different from entities belonging to the same financial group or business group of such. For Spanish translations of applicable
disclosures, please see www.ubs.com/disclosures.  Brazil: Except as otherwise specified herein, this material is prepared by UBS Brasil CCTVM S.A. to persons who are
eligible investors residing in Brazil, which are considered to be: (i) financial institutions, (i) insurance firms and investment capital companies, (iii) supplementary pension
entities, (iv) entities that hold financial investments higher than R$300,000.00 and that confirm the status of qualified investors in written, (v) investment funds, (vi)
securities portfolio managers and securities consultants duly authorized by Comissédo de Valores Mobilidrios (CVM), regarding their own investments, and (vii) social
security systems created by the Federal Government, States, and Municipalities. Hong Kong: Distributed by UBS Securities Asia Limited and/or UBS AG, Hong Kong
Branch. Singapore: Distributed by UBS Securities Pte. Ltd. [MCI (P) 007/09/2016 and Co. Reg. No.: 198500648C] or UBS AG, Singapore Branch. Please contact UBS
Securities Pte. Ltd., an exempt financial adviser under the Singapore Financial Advisers Act (Cap. 110); or UBS AG, Singapore Branch, an exempt financial adviser under
the Singapore Financial Advisers Act (Cap. 110) and a wholesale bank licensed under the Singapore Banking Act (Cap. 19) regulated by the Monetary Authority of
Singapore, in respect of any matters arising from, or in connection with, the analysis or document. The recipients of this document represent and warrant that they are
accredited and institutional investors as defined in the Securities and Futures Act (Cap. 289). Japan: Distributed by UBS Securities Japan Co., Ltd. to professional
investors (except as otherwise permitted). Where this document has been prepared by UBS Securities Japan Co., Ltd., UBS Securities Japan Co., Ltd. is the author,
publisher and distributor of the document. Distributed by UBS AG, Tokyo Branch to Professional Investors (except as otherwise permitted) in relation to foreign exchange
and other banking businesses when relevant. ~ Australia: Clients of UBS AG: Distributed by UBS AG (Holder of Australian Financial Services License No. 231087).
Clients of UBS Securities Australia Ltd: Distributed by UBS Securities Australia Ltd (Holder of Australian Financial Services License No. 231098). This Document contains
general information and/or general advice only and does not constitute personal financial product advice. As such, the Information in this document has been prepared
without taking into account any investor’s objectives, financial situation or needs, and investors should, before acting on the Information, consider the appropriateness
of the Information, having regard to their objectives, financial situation and needs. If the Information contained in this document relates to the acquisition, or potential
acquisition of a particular financial product by a ‘Retail’ client as defined by section 761G of the Corporations Act 2001 where a Product Disclosure Statement would be
required, the retail client should obtain and consider the Product Disclosure Statement relating to the product before making any decision about whether to acquire the
product. The UBS Securities Australia Limited Financial Services Guide is available at: www.ubs.com/ecs-research-fsg. New Zealand: Distributed by UBS New Zealand
Ltd. UBS New Zealand Ltd is not a registered bank in New Zealand. The information and recommendations in this publication are provided for general information
purposes only. To the extent that any such information or recommendations constitute financial advice, they do not take into account any person’s particular financial
situation or goals. We recommend that recipients seek advice specific to their circumstances from their financial advisor. Korea: Distributed in Korea by UBS Securities
Pte. Ltd., Seoul Branch. This document may have been edited or contributed to from time to time by affiliates of UBS Securities Pte. Ltd., Seoul Branch. Malaysia: This
material is authorized to be distributed in Malaysia by UBS Securities Malaysia Sdn. Bhd (Capital Markets Services License No.: CMSL/A0063/2007). This material is
intended for professional/institutional clients only and not for distribution to any retail clients. India: Distributed by UBS Securities India Private Ltd. (Corporate Identity
Number U67120MH1996PTC097299) 2/F, 2 North Avenue, Maker Maxity, Bandra Kurla Complex, Bandra (East), Mumbai (India) 400051. Phone: +912261556000. It
provides brokerage services bearing SEBI Registration Numbers: NSE (Capital Market Segment): INB230951431, NSE (F&O Segment) INF230951431, NSE (Currency
Derivatives Segment) INE230951431, BSE (Capital Market Segment) INBO10951437; merchant banking services bearing SEBI Registration Number: INM0O00010809 and
Research Analyst services bearing SEBI Registration Number: INHO00001204. UBS AG, its affiliates or subsidiaries may have debt holdings or positions in the subject
Indian company/companies. Within the past 12 months, UBS AG, its affiliates or subsidiaries may have received compensation for non-investment banking securities-
related services and/or non-securities services from the subject Indian company/companies. The subject company/companies may have been a client/clients of UBS AG, its
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The disclosures contained in research documents produced by UBS Limited shall be governed by and construed in accordance with English law.

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