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best performing industrial (precious) metal in the period immediately after extreme negative 

bond price changes.   

The remainder of the paper is structured as follows. Section 2 provides a brief review 

of the literature on the role of metals in the financial systems. Section 3 presents a description 

and summary statistics of our data. Section 4 describes the methodology. Section 5 contains 

the results of our analysis and Section 6 offers our concluding remarks. 

 

2. A brief review of the related literature 

The markets did not expect at the time when Greece had the highest credit rating by 

top agents that its deep debt problems could trigger the European sovereign-debt crisis. The 

deterioration of government finance after 2008 led to a sudden loss of confidence in both 

sovereign debt and equity markets and drove the prices of alternative investments, such as 

gold and the precious metals to record highs. The impressive performance of metals 

(especially gold) during the economic downturns, in general, and recent European sovereign-

debt, in particular, presents a strong motivation to examine the characteristics of these assets 

and their role in the global financial system.  

 A number of other studies, including Jaffe (1989), Chua et al. (1990) and Draper et al. 

(2006), focus on the role of metals in portfolio diversification. Their general findings suggest 

that investments in metals and other commodities help to improve the overall performance of 

stock and bond portfolios. Draper et al. (2006) show that gold, silver and platinum have low 

correlations with stock index returns. Their evidence implies that these metals may provide 

diversification within broad investment portfolios. Conover et al. (2009) examines the 

benefits of adding precious metals (gold, silver and platinum) to U.S. equity portfolios. They 

evaluate different weights (from 5% to 25%) of these metals in a typical portfolio and find 
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(2010) suggest that announcements which reflect an unexpected improvement in the 

economy7 tend to have a negative impact on gold and silver prices, but a positive effect on 

copper. This is attributed to the fact that copper and other industrial metals are important 

input goods in manufacturing and production related industries (about 70% of the demand for 

copper comes from electrical and construction industries), and a more sanguine economic 

climate would be indicative of greater demand for this industrial metal. Elder et al. (2012) use 

intra-day data to examine the intensity, direction and speed of the impact of U.S. 

macroeconomic news announcement on the return, volatility and trading volume of metal 

futures. They report that announcements which reflect an unexpected improvement in the 

economy tend to have a negative impact on gold and silver prices and a positive effect on 

copper prices. However, observed market data (see Figure 1 below) suggests that both 

industrial and precious metals enjoy some price appreciation during crisis periods. 

While many studies highlight the potential ability of precious metals (gold in 

particular) to serve as safe haven against losses in financial markets, this claim has rarely 

been explicitly tested in the literature. In fact, Baur and McDermott (2010) and Baur and 

Lucey (2010) appear to be the only studies that directly examine the role of gold as a hedge 

and safe haven against losses in stock and bond markets. Baur and McDermott (2010) find 

that gold may act as a stabilizing force for the financial system by reducing losses in the face 

of extreme negative market shocks. They also show that gold is both a hedge and a safe 

haven for major European markets and the US but not for Australia, Canada, Japan and large 

emerging markets, such as the BRIC countries. Baur and Lucey (2010) examine the safe 

haven property in the context of German, UK and US stock and bond markets. They show 

that gold is a safe haven for stocks, but not bonds. Thus, the ability of gold to serve as a 

                                                           
7 As conveyed by improvements in real activity (e.g., advance retail sales), consumption (e.g., new home sales) 
and investment (e.g., durable goods orders). 
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hedging and/or a safe haven asset may vary significantly across different markets and asset 

classes.  

 
3. Data and descriptive statistics 

The data sample covers the period from July 1993 to June 2012. Our analysis focuses 

on this period due to lack of data for some industrial metals before July 1993. Daily data on 

the closing US dollar prices are collected for each industrial and precious metal. The precious 

metals used in this study are Gold, Silver, Platinum and Palladium. The industrial metals 

group consists of Aluminium, Copper, Lead, Nickel, Tin and Zinc. We also collect daily data 

for the US dollar to pound exchange rate and US dollar to euro exchange rate. We then 

calculate the closing prices of the metals in pounds and euros using the dollar prices of the 

metals and the foreign exchange rates. This is done to ensure that the return on metals and the 

return on bonds in the subsequent analysis are denominated in the same currency.8  

Figure 1 reports the daily movements of metal prices over the entire sample period. It 

shows that gold price has exhibited a phenomenal increase during the financial crisis. Its 

price increased from $634.5 per oz in January 2007 to $942.9 in July 2008. The largest drop 

in gold price was observed in the period between August and December 2008. Gold price 

reached its peak of almost $1,800 per oz in 2011. Similar price patterns are also observed in 

the case of other precious metals. Silver price, for example, increased from $11.24 per oz in 

the beginning of 2007 to $15.37 per oz in January 2008. Similar to the case of gold, silver 

value declined sharply between September and December 2008. The behaviour of industrial 

metals during the crisis is not very much different from that of the precious ones. For 

instance, the price of Copper rose from $6380 in January 2007 to $6641 in January 2008 and 

its value began to decline in the second half of 2008. Copper price started to rise again in 

                                                           
8 For example, when examining the hedge properties of metals against bonds denominated in euros, we use the 
euro prices to calculate the return on the metals. 
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beginning of 2009 and reached its peak of around $10000 in 2011. Overall, Figure 1 suggests 

that metal prices tend to move together over time. Specifically, it shows that metal prices 

were generally stable prior to June 2005. It also shows that all metal prices increased 

dramatically during the period 2005-2007; declined sharply in 2007; pick up again in July 

2008 and started to decline in February 2011. This finding implies that bond market investors 

may find metals other than gold as useful hedging instruments in periods of high financial 

and economic uncertainty.         

--------------------------------------------------------------------------------------------------------------- 
Please Insert Figure 1 About Here 

---------------------------------------------------------------------------------------------------------------- 
Closing return index values for 5-year, 10-year and 30-year benchmark bonds for the 

US, the UK, the EMU benchmark and ten euro-zone countries with the relevant data are 

collected. The euro-zone countries in our sample are Austria, Belgium, Finland, France, 

Germany, Greece, Italy, Netherlands, Portugal and Spain. The return index on the benchmark 

bonds are denominated in the local currency. All the data (dollar closing prices of metals, 

foreign exchange rate and the return index on benchmark bonds) are obtained from the 

DataStream database. Benchmark bond data for Greece is only available for 10-year 

maturities and Finland and Portugal did not have data for the 30-year bond. As a result, we 

present results mainly for the 10-year bonds but we obtain similar results for the other 

maturities9. The EMU benchmark data starts from January 1999. 

 Table 1 reports the descriptive statistics of the return distributions of bonds, metals 

and the world index. Whilst bonds and metals exhibit similar average returns, the returns on 

bonds is relatively more stable than those on metals. Gold is the most stable metal with 

returns ranging from a minimum of -0.0714 to a maximum of 0.0003 and a standard 

deviation of 0.0104. With the exception of Greece, bonds exhibit lower risk (standard 

deviation) and less extreme values than gold and other metals. The data also illustrates that 

                                                           
9 More details on the results of the 5- and 30-year bonds are available upon request.  
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To save space, we only report the average cumulative returns of the equally weighted 

portfolios of the bonds with the various metals following extreme negative bond returns in 

the lower 5th percentile, and for the cases of the EMU benchmark, the UK and the US 

bonds15. Figure 2 shows the average cumulative returns of portfolios consisting of individual 

sovereign bonds and metals. It shows that palladium consistently outperforms gold and other 

precious metals in its ability to compensate investors for losses in the sovereign bond 

markets. Investors who hold gold, silver, platinum and palladium, respectively, with the 

EMU sovereign bonds enjoy their first positive returns of 0.09%, 0.1%, 0.05% and 0.03% in 

about 15, 13, 13 and 9 days following extreme negative shocks in the lower 5th percentile. 

Similar findings are evident when individual precious metals are held with the UK or the US 

sovereign bonds. Specifically, while the returns associated with a portfolio of palladium and 

UK sovereign bond begin to turn positive 8 days after extreme shocks, the portfolio that 

includes silver turns positive after 19 days. The other two portfolios comprising the UK 

sovereign bond and gold or silver remain negative throughout the post-shock period covered 

in the analysis. Figure 2 also shows that investors in the US sovereign bonds recover their 

losses from extreme negative price movements more quickly by holding palladium than any 

other precious metals. In short, our results palladium (gold) offers investors the highest 

(lowest) compensation for their losses in the sovereign bond market.    

--------------------------------------------------------------------------------------------------------------- 
Please Insert Figures 2, 3 and 4 About Here 

--------------------------------------------------------------------------------------------------------------- 
Figure 3 presents the average cumulative returns of portfolios consisting of individual 

bonds and industrial metals over a period of 20 trading days subsequent to extreme negative 

bond returns in the lower 5th percentile. The figure shows that copper generates higher post-

shock returns than any other industrial metals. It also shows investors recover their bond 

                                                           
15  Despite some quantitative differences, our conclusions remain largely valid for other sovereign bonds and 
negative shocks in the lower 10th and 1st percentiles. The details of this further analysis are available upon request.     
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market losses more quickly by holding copper with their sovereign bonds. The result in 

Figures 2 and 3 also implies that copper is the best metal to be held in conjunction with the 

US sovereign bond, as it copper generates higher post-shock returns than palladium, the best 

performing precious metal. Figure 4 implies that metals seem to offer better protection 

against the adverse movements in the bond prices when held individually than as a portfolio. 

It also shows that the portfolio of precious metals outperform (underperform) that of 

industrial metals after extreme negative shocks in the EMU and the UK (the US) sovereign 

bonds.  

Overall, this analysis suggests that i) metals offer a better protection against the 

negative movements in the sovereign bond market when held individually than as portfolios; 

ii) all precious metals and many industrial metals outperform gold in protecting investors 

against losses in the sovereign debt market; and iii) copper is the best performing metal in the 

period immediately after negative bond price shocks.           

 

6. Conclusion 

This study provides new evidence on the role of precious and industrial metals as 

hedging vehicles and safe haven assets. Consistent existing evidence, we also find evidence 

that metal prices tend to co-move (see, e.g. Pindyck and Rotember, (1990) and Pierdzioch et 

al. (2013)). In particular we document that gold is a strong hedge for sovereign bonds of 

countries with serious debt issues (i.e. Greece, Italy and Portugal). The safe haven property of 

gold depends on the magnitude of the extreme negative bond price movement. More 

importantly, we show gold is not the useful metal for seeking safety in turbulent times. It is 

therefore worthwhile for individual and financial institutions to consider investing in other 

precious and industrial metals in the event of negative economic conditions. This translates 

that industrial metals offer a stronger hedge against the adverse movements in sovereign debt 
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Table 1: Description of the sample 
This table presents descriptive statistics of the returns on the bond indices, precious metals, 
industrial metals and the FTSE World Stock Index. The returns on the metals and the FTSE 
World Index are in US dollars but the returns on the bonds are in local currency. 

 
Minimum Median Mean Maximum 

Standard 
Deviation 

No. of 
Observations 

Austria -0.0234 0.0002 0.0003 0.0177 0.0033 4788 
Belgium -0.0261 0.0003 0.0003 0.0333 0.0036 4788 
Finland -0.0429 0.0003 0.0003 0.0285 0.0036 4788 
France -0.0200 0.0003 0.0003 0.0231 0.0037 4788 
Germany -0.0248 0.0004 0.0003 0.0224 0.0035 4788 
Greece -0.1727 0.0002 -0.0003 0.2885 0.0118 3342 
Italy -0.0360 0.0003 0.0003 0.0581 0.0045 4788 
Netherlands -0.0174 0.0003 0.0003 0.0186 0.0033 4788 
Portugal -0.1139 0.0003 0.0002 0.1125 0.0062 4769 
Spain -0.0257 0.0003 0.0003 0.0642 0.0041 4788 
EMU -0.0149 0.0003 0.0002 0.0224 0.0035 3404 
UK -0.0227 0.0003 0.0003 0.0243 0.0041 4788 
US -0.0283 0.0002 0.0003 0.0405 0.0048 4788 
Gold$ -0.0714 0.0002 0.0003 0.0738 0.0104 4788 
Silver$ -0.1869 0.0000 0.0004 0.1828 0.0206 4788 
Platinum$ -0.1554 0.0000 0.0003 0.1393 0.0144 4788 
Palladium$ -0.1786 0.0000 0.0003 0.1584 0.0220 4788 
Aluminium$ -0.1268 0.0000 0.0001 0.1171 0.0122 4788 
Copper$ -0.1048 0.0003 0.0003 0.1173 0.0174 4788 
Lead$ -0.1320 0.0005 0.0003 0.1301 0.0206 4788 
Nickel$ -0.1836 -0.0003 0.0003 0.1331 0.0231 4777 
Zinc$ -0.1262 0.0002 0.0001 0.0961 0.0184 4783 
Tin$ -0.1145 0.0000 0.0003 0.1539 0.0165 4778 
FTSE World $ -0.0732 0.0008 0.0002 0.0904 0.0101 4664 
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Figure 2: Post-shock performance of equally weighted portfolios consisting of the bond and 
dedicated precious metals 

 
Panel A: Equally weighted portfolio of EMU benchmark bond and individual precious metals 

 
 
Panel B: Equally weighted portfolio of the UK bond and individual precious metals  

 
 
Panel C: Equally weighted portfolio of the US bond and individual precious metals 
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Figure 3: Post-shock performance of equally weighted portfolios consisting of the bond and 
dedicated industrial metals 

 
Panel A: Equally weighted portfolio of the EMU benchmark bond and individual industrial metals
  

 
 
Panel B: Equally weighted portfolio of the UK bond and individual industrial metals 

 
 
Panel C: Equally weighted portfolio of the US bond and individual industrial metals 

 
 

 




