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Gold’s place in a portfolio   

 Strategic perspective 
Interest in gold has increased this decade. High returns in recent years and
diversification benefits—particularly during the tumult of the past twelve 
months—have attracted investor attention. In this issue, we assess the benefits of
including gold in multi-asset portfolios. 

 Gold’s track record 
In fact, over the past four decades gold has produced sub-par risk-adjusted returns. 
However, gold’s ‘optimal’ weighting in multi-asset portfolios varies considerably 
according to broader macroeconomic and financial conditions. Gold has provided
the greatest portfolio benefits during episodes of duress—particularly during 
periods of high and rising inflation or high risk aversion. Gold has also done well
during periods of sustained dollar weakness. In contrast, gold has under-performed 
during periods of relative macroeconomic and market stability.  

 Long-run allocations 
Long run performance suggests a modest strategic weight of about 1% to gold in
multi-asset portfolios.  

 Unchanged allocations 
Tactically, we retain our existing recommended allocations—overweight credit 
fixed income and, to a lesser extent, government bonds and cyclical commodities. 
We retain neutral weightings to global equities and real estate, with a large
underweight to cash. 
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Gold’s place in a portfolio 
Over the past year, interest in precious metals—and in particular in gold—has 
increased. The reasons are not surprising. In the tumult of the past twelve 
months gold has held its value better than many assets. Moreover, this decade 
gold has performed strongly. Finally, interest in gold has spawned the 
development of exchange-traded gold funds and other vehicles that enable 
investors to gain exposure to gold at low cost, with improved liquidity, and 
without having to take physical delivery. 

Below, we take a closer look at the merits of including gold in multi-asset 
portfolios. We examine gold’s performance in terms of returns, volatility, and 
correlation to other liquid assets, such as stocks and bonds. We then assess 
gold’s portfolio diversification properties, including over distinct sub-periods 
(such as high and low inflation, or high and low equity risk premium episodes) 
that shed light on gold’s potential to add diversification when it is most desired. 

We find that over the period during which gold prices have freely fluctuated (i.e., 
since the early 1970s) gold has produced sub-par risk-adjusted returns. That is 
mainly due to its high volatility. However, gold’s ‘optimal’ weighting in multi-
asset portfolios varies considerably according to the ‘state’ of the world. Gold 
has done best when inflation, risk aversion and/or interest rates were high (and 
rising), or when the dollar was trending lower. Gold has underperformed when 
economic and financial conditions were broadly stable. The evidence offers 
support, therefore, for the notion that gold’s chief attribute may be to offer 
portfolio protection against ‘tail risk’. 

A brief history 
Gold prices have been trending upwards for most of the past ten years, rising 
from around $250 per ounce early this decade to a peak of just over $1000 this 
year.  Over the past twelve months, gold prices have remained broadly stable 
against the backdrop of heightened market turbulence and subsequent recovery. 
In short, gold has maintained its value over the past year despite—or perhaps 
because of—the volatility of markets. 

Chart 1: Nominal and real gold prices 
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Source: Bloomberg, UBS   Note: Real gold price deflated by US core CPI. 
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Gold’s up-trend since 1999, however, masks its lacklustre performance in the 
preceding two decades, when gold significantly underperformed other liquid 
assets and even cash. Moreover, although spot gold prices are near their highest 
levels since the abolishment of fixed gold prices in 1971, real (i.e., inflation-
adjusted) gold prices have yet to recoup their peak levels of early 1980s (Chart 1, 
preceding page). 

Gold in strategic asset allocation 
To consider the merit of gold in multi asset portfolios, we first consider its 
relative return and risk characteristics, as well as cross-asset correlations. On 
those metrics, gold’s performance (measured since 1973) has been modest. Gold 
has returned around 7% per year since the early 1970s, under-performing other 
liquid asset classes, and marginally above average cash returns (Table 1). 
Moreover, lower returns have been accompanied by high volatility, producing a 
significantly lower Sharpe ratio (return/risk) for gold. On the other hand, 
negligible correlations to other assets make gold an attractive proposition, 
insofar as weak correlations are beneficial for portfolio diversification (Table 2). 

Table 1: US asset class total return and risk summary, 1973-2009 

 Equities 
Government 

bonds 
Corporate 

bonds 
Real 

Estate 
Precious 
metals Cash 

Return (p.a.) 9.0% 8.0% 8.2% 8.9% 7.0% 6.7% 

Standard deviation (p.a.) 15.8% 7.2% 8.2% 19.0% 23.3% 1.0% 

Return/risk 0.57 1.12 1.00 0.47 0.30 6.76 

Source: UBS  

Table 2: US asset class correlation matrix, 1973-2009 

  Equities  
Government 

bonds  
Corporate 

bonds Real Estate  
Precious 
metals 

Equities  1.00     

Govt bonds  0.15 1.00    

Corp bonds 0.34 0.73 1.00   

Real Estate  0.58 0.18 0.33 1.00  

Prec metals 0.03 0.00 -0.05 0.07 1.00 

Source: UBS  Note: Based on monthly total returns. 

Gold’s high volatility has been a key detraction. As shown below, gold’s high 
risk profile has overwhelmed its beneficial correlation characteristics—optimal 
allocations over the past four decades would have been small. Gold has, in fact, 
behaved counter-intuitively. High risk (volatility) ought to be matched by higher 
returns, which has not been the case for gold since it was un-tethered from 
monetary and exchange rate policy in the early 1970s. 

Long under-performance 

‘Good as gold’ in a portfolio? 
Modest returns, low correlations 

Very volatile prices 
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Chart 2: US assets efficient portfolio, 1973-2009  Chart 3: US efficient portfolio asset weights, 1973-2009 
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As a result, despite its low correlations, gold’s ‘optimal’ allocation in a multi-
asset portfolio over the past four decades has been around 1% (Chart 2 and 
Chart 3).  However, that’s not the whole story. Gold’s usefulness in portfolios 
fluctuates according to the prevailing macroeconomic environment. In particular, 
gold has tended to out- or under-perform significantly depending on varying US 
dollar, inflation, or market risk scenarios.  

But even here, it is worth noting that gold’s performance has varied 
considerably according to factors commonly cited as ‘explaining’ its returns. For 
example, gold’s correlation with the US dollar has not been stable, but instead 
has fluctuated considerably (Chart 4). The degree of correlation appears to 
reflect, in part, whether the dollar was trending (as opposed to merely rising or 
falling over shorter time horizons). In the late-1970s, mid-1980s, and over the 
past few years, for instance, the negative correlations were reasonably strong—
all episodes of sustained dollar weakness. 

Chart 4: Gold correlation with the US dollar index 

-1.00

-0.80

-0.60

-0.40

-0.20

0.00

0.20

0.40

72 74 76 78 80 82 84 86 88 90 92 94 96 98 00 02 04 06 08
Gold correlation w ith US dollar index  (rolling 24-month)

Correlation coefficient

Source: UBS 

Low optimal allocation 

A weak dollar trend has been gold’s 
friend 



 
Weekly Weight Watcher   24 July 2009 

 UBS 5 
 

Correlations with other relevant macro variables fluctuate as well. The 
implication is that gold prices do not tend to respond to macroeconomic factors 
in a consistent fashion. That, in turn, makes modelling of gold prices difficult. 

Still, as we show below, gold does exhibit some recurring patterns. And, in 
particular, gold appears to serve portfolio performance best during episodes of 
extremes—particularly in periods of heightened uncertainty about inflation, 
interest rates, or during periods of heightened risk aversion (as measured by the 
equity risk premium). 

Gold and macro sub-periods 
Inflation 

Empirically, gold has been highly correlated with inflationary cycles. To be sure, 
the sample size is deficient—apart from the 1970s shock, inflation was mostly 
been trending lower over the past four decades (Chart 5). Still, there have been 
enough episodes of sharply rising and falling inflation to warrant an assessment 
of gold’s portfolio impact during those periods.1 

Chart 5: US core CPI inflation 
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Source: Bloomberg, UBS   Note: Dates and arrows denote high/low inflation periods used in analyses. 

As expected, gold’s performance during inflationary episodes has been strong, 
outweighing its high volatility. Consequently, optimal portfolios during those 
periods are wholly tilted towards gold (Chart 6 and Chart 7). As well, that’s a 
function of other asset returns being challenged in inflationary environments, 
posting lower returns than cash, on average. 

                                                        

1 In the following analyses, we first isolate sub-periods in which macroeconomic indicators (e.g., inflation or the US 
dollar) were rising and falling. Then, we create total return time series for each asset, treating the rising and falling 
periods as continuous scenarios. We use these return series in an unconstrained mean-variance optimizer to 
create efficient frontiers. Finally, we find the optimal portfolio for each macro scenario by extending the ‘capital 
market line’ from the cash return of the period to the tangent of the efficient frontier. ‘Precious metals’ is a total 
return index consisting of around 90% gold and 10% silver. 

Unstable correlations 
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Chart 6: US assets efficient portfolio, high inflation periods  Chart 7: US efficient portfolio weights, high inflation periods 
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In disinflationary environments, however, gold underperformed significantly. 
Long-term disinflation brought about lower interest rates, supporting fixed 
income performance. Also, falling interest rates and risk premiums provided a 
boost for risk assets like equities and REITs (Chart 8 and Chart 9). 

Chart 8: US assets efficient portfolio, low inflation periods  Chart 9: US efficient portfolio weights, low inflation periods 
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Notably, the strong relationship between gold and inflation has broken down in 
recent years. As mentioned earlier, this decade gold has marched toward record 
highs spot prices against a backdrop of subdued inflation. In the past two years, 
extraordinary fiscal and monetary stimuli have been cited as possible catalysts 
behind gold’s rally, prompted perhaps by concerns about higher inflation. 
However, inflation expectations have remained subdued, as evidenced by the 
inflation-linked bond market or surveys of inflation expectations. Although it 
may be possible that the variance of future inflation outcomes has increased and 
may be a factor behind rising gold prices, we suspect that gold’s traditional 
rationale as an inflation hedge has not been the main driving force of late. 
Rather, dollar trends appear to have been more prominent. 

Disinflation favours other assets 

Broken relationship 
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US dollar 

Over time, the US dollar has played a role in driving gold prices. Apart from the 
period of currency stability between the late-1980s and early-1990s, the dollar 
has experienced broad fluctuations since the early 1970s (Chart 10). 

Chart 10: US dollar index 
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Source: Bloomberg, UBS   Note: Dates and arrows denote weak/strong dollar periods used in analyses. 

During weak dollar episodes, gold returns have tended to be far better than other 
assets, offsetting the precious metal’s high volatility. As a result, optimal 
portfolios during those periods would have tended to be heavily weighted 
towards gold (Chart 11 and Chart 12). 

Chart 11: US assets efficient portfolio, weak US dollar periods  Chart 12: US efficient portfolio weights, weak US dollar periods
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Strong dollar regimes, on the other hand, have resulted in minimal gold holdings 
in optimal portfolios. Gold volatility remained high but, generally, gold prices 
fell when the dollar was weak (Chart 13 and Chart 14). Instead, optimal 
portfolios favoured assets such as REITs and equities during dollar weakness, 
but the reasons are not likely related to causal. More likely, dollar weakness 
simply coincided with periods of strong equity and REIT market performances. 

Broad fluctuations 

Weak dollar good for gold 

Gold underperforms when dollar rises 
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Chart 13: US assets efficient portfolio, strong US dollar periods  Chart 14: US efficient portfolio weights, strong dollar periods 
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As noted earlier, the strongest correlation between gold prices and the US dollar 
occurred when the US currency experienced distinct trends. Over the past 
decade, the correlation has been particularly strong as the dollar depreciated 
against a basket of major currencies. To be sure, other factors may have also 
played a role in gold’s strength throughout the past ten years (see, for example, 
equity risk premiums below). Nevertheless, a weak dollar/strong gold 
relationship has been consistent with patterns observed over since the 1970s. 

Interest rates 

Rising Fed funds rates have usually coincided with rising gold prices. Most 
likely, this was a result of interest rates being set in reference to inflation, and 
owes to gold’s high correlation with inflation (Chart 15). 

Chart 15: Fed Funds target rate 
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Source: Bloomberg, UBS   Note: Arrows denote high/low interest rate periods used in analyses. 

Thus, when interest rates were high (and rising) optimal portfolios were similar 
to ones during inflationary episodes—gold featured prominently (Chart 16 and 
Chart 17). And similar to the case of inflation, other asset returns were 
challenged, struggling to beat cash. 

Interest rate-inflation link 

Similar to inflation portfolios 



 
Weekly Weight Watcher   24 July 2009 

 UBS 9 
 

Chart 16: US efficient portfolio, high interest rate periods  Chart 17: US efficient portfolio, high interest rate periods 
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Conversely, falling interest rates usually accompanied easing inflation and, 
therefore, falling gold prices. Optimal gold weights were low during periods of 
lower interest rates (Chart 18 and Chart 19). Since government bond yields have 
a strong tendency to move alongside policy rates, their returns were high as 
inflation and short rates came down. As a result, bonds accounted for majority 
holdings in optimal portfolios during those periods. 

Chart 18: US assets efficient portfolio, low interest rate periods  Chart 19: US efficient portfolio, low interest rate periods 
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As in the case of inflation, the relationship has broken down this decade. Near-
record gold prices have accompanied extraordinarily low interest rates, 
particularly over the past year. 

Equity risk premium 

Another and strong influence on gold prices has been investor risk aversion. 
During times of heightened risk aversion, gold has appealed to investors as an 
attractive safe-haven asset, despite its historically high volatility. To gauge how 
gold has behaved during times of risk aversion, we create optimal portfolios 
during periods of rising and falling equity risk premiums. Our proxy for the 
equity risk premium is the earnings yield-real bond yield gap. A widening 
spread denotes rising equity risk premiums, while a narrowing spread suggests 
falling risk premiums (Chart 20). 

Risk aversion and gold 
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Chart 20: US earnings yield less real bond yield 
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Source: Bloomberg, UBS   Note: Arrows denote high/low equity risk premium periods used in analyses. We use 12-
month trailing earnings yield less real bond yield as a proxy for ex-ante equity risk premium. 

Rising risk premiums have tended to lead to higher gold weightings in optimal 
portfolios (Chart 21 and Chart 22). Importantly, gold’s relatively large allocation 
in the optimal portfolio, despite its low risk-adjusted return, implies that its low 
asset correlations are beneficial in episodes where investors have turned more 
cautious. 

Chart 21: US efficient portfolio, high equity risk premium  Chart 22: US efficient portfolio, high equity risk premium 
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Conversely, periods of falling risk premiums would have led to minimal gold 
weightings (Chart 23 and Chart 24) in multi-asset portfolios. To be sure, the 
interpretation here is less clear. Because declining equity risk premiums almost 
always imply rising share prices, it’s of little surprise that optimal portfolios are 
fully weighted in equities, at the expense of all other assets. Nevertheless, gold’s 
performance during declining risk episodes has been the worst of all assets 
considered. 

Correlations matter here 
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Chart 23: US efficient portfolio, low equity risk premium  Chart 24: US efficient portfolio, low equity risk premium 
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Conclusions 
In sum, gold’s high volatility implies that it has been worthwhile to hold 
significant gold allocations only when returns are expected to be high or when 
the benefits of low correlation were most highly prized. Unsurprisingly, 
therefore, gold’s merits in a multi-asset portfolio have been contingent on 
prevailing macro conditions. We conclude as follows: 

 Portfolio demand for gold is based on its return and correlation 
characteristics. 

 Historically, long-term gold returns have been modest but volatility has been 
very high. Thus, gold has shown poor risk-adjusted returns over the period of 
freely fluctuating gold prices. Optimal allocations, on average, were low 
despite the benefits of its low cross-asset correlations. The optimal long-term 
gold weight has been around 1% of multi-asset portfolios. 

 Gold has performed best when inflation, risk aversion and interest rates were 
rising and when the dollar was depreciating in trend fashion. 

 Gold returns were poor when economic and financial conditions were 
broadly stable. 

 Overall, one of gold’s main attributes is that it held its value best during 
periods of macroeconomic and market extremes. Accordingly, gold has 
offered diversification benefits when they were most coveted. 

 

 

 

 

Gold does well when it is most needed 



 
Weekly Weight Watcher   24 July 2009 

 UBS 12 
 

Asset allocation overview 
Table 3: Overview of global asset allocation recommendations 

  Benchmark Current Previous* Load (x) Prev load (x*)
Equities    
 N. America 27.0% 25.5% 28.0%  0.94  1.04  
 Japan 4.5% 4.5% 4.5%  1.00  1.00  
 United Kingdom 5.0% 5.5% 4.5%  1.10  0.90  
 Europe 9.5% 10.5% 9.0%  1.11  0.95  
 Asia 3.0% 3.0% 3.0%  1.00  1.00  
 Rest of world 1.0% 1.0% 1.0%  1.00  1.00  
   Total equities  50.0% 50.0% 50.0% 1.00 1.00 
    
Government        
 United States 7.0% 8.5% 8.5%  1.21  1.21  
 Europe 9.0% 9.0% 9.0%  1.00  1.00  
 UK 2.0% 2.0% 2.0%  1.00  1.00  
 Japan 3.5% 3.5% 3.5%  1.00  1.00  
 Dollar bloc 1.0% 1.0% 1.0%  1.00  1.00  
   Total gov’t bond  22.5% 24.0% 24.0% 1.07 1.07 
    
Inflation indexed        
 United States 1.0% 1.0% 1.0%  1.00  1.00  
 UK 1.0% 1.0% 1.0%  1.00  1.00  
 Europe 0.5% 0.5% 0.5%  1.00  1.00  
   Total infl. indexed  2.5% 2.5% 2.5% 1.00 1.00 
    
Corporate bonds        
 US inv. grade 6.0% 8.0% 8.0%  1.33  1.33  
 US high yield 1.5% 2.0% 2.0%  1.33  1.33  
 Euro inv. grade 2.0% 2.0% 2.0%  1.00  1.00  
 Sterling inv. grade 0.5% 1.0% 1.0%  2.00  2.00  
   Total corp. bonds  10.0% 13.0% 13.0% 1.30 1.30 
    
Commodities        
 Energy 1.0% 1.25% 1.25%  1.25  1.25  
 Industrial metals 1.0% 1.25% 1.25%  1.25  1.25  
 Precious metals 1.0% 1.0% 1.0%  1.00  1.00  
 Agriculture 1.0% 1.0% 1.0%  1.00  1.00  
 Livestock 1.0% 1.0% 1.0%  1.00  1.00  
   Total commodities  5.0% 5.5% 5.5% 1.10 1.10 
    
Listed real estate        
 United States 2.5% 2.5% 2.5%  1.00  1.00  
 Europe 0.5% 0.5% 0.5%  1.00  1.00  
 UK 0.5% 0.5% 0.5%  1.00  1.00  
 Japan 0.5% 0.5% 0.5%  1.00  1.00  
 Asia 1.0% 1.0% 1.0%  1.00  1.00  
   Total real estate  5.0% 5.0% 5.0% 1.00 1.00 
    
Cash  5.0% 0.0% 0.0% 0.00 0.00 

Source: UBS 
Note: Load (x) = current weight / benchmark weight; * current as of 29 May 2009, previous as of 15 May 2009 

Chart 25: Asset class tilts 
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Asset class tilts by region 
 

Chart 26: Equities  Chart 27: Government bonds 
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Chart 28: Inflation-indexed bonds  Chart 29: Corporate bonds 
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Chart 30: Commodities  Chart 31: Listed real estate 
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report, in whole or in part, certifies that with respect to each security or issuer 
that the analyst covered in this report:  (1) all of the views expressed accurately 
reflect his or her personal views about those securities or issuers; and (2) no part 
of his or her compensation was, is, or will be, directly or indirectly, related to 
the specific recommendations or views expressed by that research analyst in the 
research report. 
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Required Disclosures 
 
This report has been prepared by UBS Limited, 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 Investment Research: Global Equity Rating Allocations 

UBS 12-Month Rating Rating Category Coverage1 IB Services2

Buy Buy 44% 38%
Neutral Hold/Neutral 39% 36%
Sell Sell 17% 25%
UBS Short-Term Rating Rating Category Coverage3 IB Services4

Buy Buy less than 1% 33%
Sell Sell less than 1% 33%

1:Percentage of companies under coverage globally within the 12-month rating category. 
2:Percentage of companies within the 12-month rating category for which investment banking (IB) services were provided within 
the past 12 months. 
3:Percentage of companies under coverage globally within the Short-Term rating category. 
4:Percentage of companies within the Short-Term rating category for which investment banking (IB) services were provided 
within the past 12 months. 
 
Source: UBS. Rating allocations are as of 30 June 2009.  
UBS Investment Research: Global Equity Rating Definitions 

UBS 12-Month Rating Definition 
Buy FSR is > 6% above the MRA. 
Neutral FSR is between -6% and 6% of the MRA. 
Sell FSR is > 6% below the MRA. 
UBS Short-Term Rating Definition 

Buy Buy: Stock price expected to rise within three months from the time the rating was assigned 
because of a specific catalyst or event. 

Sell Sell: Stock price expected to fall within three months from the time the rating was assigned 
because of a specific catalyst or event.  
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KEY DEFINITIONS 
Forecast Stock Return (FSR) is defined as expected percentage price appreciation plus gross dividend yield over the next 12 
months.  
Market Return Assumption (MRA) is defined as the one-year local market interest rate plus 5% (a proxy for, and not a 
forecast of, the equity risk premium).  
Under Review (UR)  Stocks may be flagged as UR by the analyst, indicating that the stock's price target and/or rating are 
subject to possible change in the near term, usually in response to an  event that may affect the investment case or valuation. 
Short-Term Ratings reflect the expected near-term (up to three months) performance of the stock and do not reflect any 
change in the fundamental view or investment case. 
 
EXCEPTIONS AND SPECIAL CASES 
UK and European Investment Fund ratings and definitions are:  Buy: Positive on factors such as structure, management, 
performance record, discount; Neutral: Neutral on factors such as structure, management, performance record, discount; Sell: 
Negative on factors such as structure, management, performance record, discount.    
Core Banding Exceptions (CBE): Exceptions to the standard +/-6% bands may be granted by the Investment Review 
Committee (IRC). Factors considered by the IRC include the stock's volatility and the credit spread of the respective company's 
debt. As a result, stocks deemed to be very high or low risk may be subject to higher or lower bands as they relate to the rating. 
When such exceptions apply, they will be identified in the Company Disclosures table in the relevant research piece. 
 
    
    
        
Unless otherwise indicated, please refer to the Valuation and Risk sections within the body of this report. 
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Global Disclaimer 
 
This report has been prepared by UBS Limited, an affiliate of UBS AG. UBS AG, its subsidiaries, branches and affiliates are referred to herein as UBS. In certain countries, UBS AG is referred 
to as UBS SA. 
 
This report is for distribution only under such circumstances as may be permitted by applicable law. Nothing in this report constitutes a representation that any investment strategy or 
recommendation contained herein is suitable or appropriate to a recipient’s individual circumstances or otherwise constitutes a personal recommendation. It is published solely for information 
purposes, it does not constitute an advertisement and is not to be construed as a solicitation or an offer to buy or sell any securities or related financial instruments in any jurisdiction. No 
representation or warranty, either express or implied, is provided in relation to the accuracy, completeness or reliability of the information contained herein, except with respect to information 
concerning UBS AG, its subsidiaries and affiliates, nor is it intended to be a complete statement or summary of the securities, markets or developments referred to in the report. UBS does not 
undertake that investors will obtain profits, nor will it share with investors any investment profits nor accept any liability for any investment losses.  Investments involve risks and investors should 
exercise prudence in making their investment decisions. The report should not be regarded by recipients as a substitute for the exercise of their own judgement. Any opinions expressed in this 
report are subject to change without notice and may differ or be contrary to opinions expressed by other business areas or groups of UBS as a result of using different assumptions and criteria. 
Research will initiate, update and cease coverage solely at the discretion of UBS Investment Bank Research Management. The analysis contained herein is based on numerous assumptions. 
Different assumptions could result in materially different results. The analyst(s) responsible for the preparation of this report may interact with trading desk personnel, sales personnel and other 
constituencies for the purpose of gathering, synthesizing and interpreting market information. UBS is under no obligation to update or keep current the information contained herein. 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 report 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. 
The securities described herein 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 
and other market conditions. Past performance is not necessarily indicative of future results. Foreign currency rates of exchange may adversely affect the value, price or income of any security 
or related instrument mentioned in this report. For investment advice, trade execution or other enquiries, clients should contact their local sales representative. Neither UBS nor any of its 
affiliates, nor any of UBS' or any of its affiliates, directors, employees or agents accepts any liability for any loss or damage arising out of the use of all or any part of this report. For financial 
instruments admitted to trading on an EU regulated market: UBS AG, its affiliates or subsidiaries (excluding UBS Securities LLC and/or UBS Capital Markets LP) 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 research report. 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. 
Any prices stated in this report are for information purposes only and do not represent valuations for individual securities or other 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. 
United Kingdom and the rest of Europe: Except as otherwise specified herein, this material is communicated by UBS Limited, a subsidiary of UBS AG, to persons who are eligible 
counterparties or professional clients and is only available to such persons. The information contained herein does not apply to, and should not be relied upon by, retail clients. UBS Limited is 
authorised and regulated by the Financial Services Authority (FSA). UBS research complies with all the FSA requirements and laws concerning disclosures and these are indicated on the 
research where applicable. France: Prepared by UBS Limited and distributed by UBS Limited and UBS Securities France SA. UBS Securities France S.A. is regulated by the Autorité des 
Marchés Financiers (AMF). Where an analyst of UBS Securities France S.A. has contributed to this report, the report 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 España SV, SA. UBS Securities España SV, SA is regulated by the Comisión Nacional del 
Mercado de Valores (CNMV). Turkey: Prepared by UBS Menkul Degerler AS on behalf of and distributed by UBS Limited. Russia: Prepared and distributed by UBS Securities CJSC. 
Switzerland: Distributed by UBS AG to persons who are institutional investors only. Italy: Prepared by UBS Limited and distributed by UBS Limited and UBS Italia Sim S.p.A.. UBS Italia Sim 
S.p.A. is regulated by the Bank of Italy and by the Commissione Nazionale per le Società e la Borsa (CONSOB). Where an analyst of UBS Italia Sim S.p.A. has contributed to this report, the 
report is also deemed to have been prepared by UBS Italia Sim S.p.A.. South Africa: UBS South Africa (Pty) Limited (Registration No. 1995/011140/07) is a member of the JSE Limited, the 
South African Futures Exchange and the Bond Exchange of South Africa. UBS South Africa (Pty) Limited is an authorised Financial Services Provider. Details of its postal and physical address 
and a list of its directors are available on request or may be accessed at http:www.ubs.co.za. 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 report 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 report must be effected through UBS Securities LLC or UBS Financial Services Inc., and not 
through a non-US affiliate. Canada: Distributed by UBS Securities Canada Inc., a subsidiary of UBS AG and a member of the principal Canadian stock exchanges & CIPF. A statement of its 
financial condition and a list of its directors and senior officers will be provided upon request. Hong Kong: Distributed by UBS Securities Asia Limited. Singapore: Distributed by UBS Securities 
Pte. Ltd or UBS AG, Singapore Branch. Japan: Distributed by UBS Securities Japan Ltd to institutional investors only. Where this report has been prepared by UBS Securities Japan Ltd, UBS 
Securities Japan Ltd is the author, publisher and distributor of the report. Australia: Distributed by UBS AG (Holder of Australian Financial Services License No. 231087) and UBS Securities 
Australia Ltd (Holder of Australian Financial Services License No. 231098) only to 'Wholesale' clients as defined by s761G of the Corporations Act 2001. New Zealand: Distributed by UBS New 
Zealand Ltd. An investment adviser and investment broker disclosure statement is available on request and free of charge by writing to PO Box 45, Auckland, NZ. China: Distributed by UBS 
Securities Co. Limited. Dubai: The research prepared and distributed by UBS AG Dubai Branch, is intended for Professional Clients only and is not for further distribution within the United Arab 
Emirates. 
The disclosures contained in research reports produced by UBS Limited shall be governed by and construed in accordance with English law. 
 
UBS specifically prohibits the redistribution of this material 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. © UBS 2009. The key symbol and UBS are among the registered and unregistered trademarks of UBS. All rights reserved. 
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