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ABSTRACT 

 

The case for global risk diversification has been built on correlations between the U.S. and 

international stock markets. Now that we witness how tightly the world stock markets are 

correlated, especially after the global financial crisis of 2008-2009, does it still make sense to 

diversify globally? Can the investments in global equity portfolios be protected in today’s volatile 

markets? These questions have preoccupied a growing number of portfolio managers in recent 

years, as well as many of us who invest in stock markets.  Since gold/silver and bonds tend to 

move inversely with the stock markets, a hedging strategy of combining them with stock portfolios 

should protect the equity investments during global market downturns. The study explores the 

risk-return profiles of various global portfolios and provides insights about the extent to which the 

U.S. investors need to allocate their investments in Asia/Pacific, European stock markets, and 

across other investment vehicles, such as gold/silver and bonds. The findings from this research 

have practical implications for both investors and portfolio managers interested in going global. 
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INTRODUCTION 

 

n an early benchmark study on risk diversification, Solnik (1974) documents substantial gains from 

combining US and European stocks; in terms of variability of returns, a well-diversified international 

equity portfolio is half as risky as a well-diversified US equity portfolio. This is consistent with the 

modern portfolio theory pioneered by Markowitz (1952) which states that combining two assets with less-than-

perfect correlation reduces the portfolio risk, as measured in terms of standard deviation, without necessarily 

lowering the portfolio return. This theory is applied widely in practice to construct some very popular global equity 

portfolios, such as the various S&P Global, FTSE and MSCI Sector/Region Index Funds, among others.  

 

A large body of recent literature exists on the benefits of international equity diversification. To name a 

few, Fletcher and Marshall (2005) find significant diversification benefits for the U.K. investors moving from a 

domestic strategy to an international strategy that includes either global industry or country equity portfolios. Chang 

and Caudill (2006) provide evidence that long-run benefits exist for Taiwanese investors diversifying into the U.S. 

equity market over the period 1995-2001. Driessen and Laeven (2007) report that global diversification benefits 

exist for domestic investors in both developed and developing countries during the sample period 1985-2002. Chiou, 

Lee, Chang (2009) show that diversifying portfolios internationally is beneficial to the U.S. investors, even though 

financial markets are becoming more integrated. Gupta and Donleavy (2009) demonstrate that Australian investors 

can reduce their overall portfolio risk by diversifying into equities from other markets. Metghalchi and Adamchik 

(2009) present that the risk-return picture can be improved by mixing the S&P Europe 350 index with each of the 

individual country indexes (Austria, Denmark, Spain, Sweden, and Switzerland). You and Daigler (2010) report that 

the benefits from international diversification are asymmetric, with reduced diversification benefits during bear 

markets.  

 

The heart of Markowitz’s theory focuses on the imperfect correlation between the two assets in question. 

The less the assets are correlated, the greater the benefit of risk diversification.  In today’s volatile global 

environment, with increasing interdependence among world stock markets, especially after the global financial crisis 

of 2008-2009, does it still make sense to diversify globally? Can the investments in global equity portfolios be 

I 
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protected in today’s volatile markets? These questions have preoccupied a growing number of portfolio managers in 

recent years, as well as many of us who invest in stock markets.  

 

The objective of this paper is to address these questions that are extremely relevant to most US investors. 

Since gold/silver and bonds tend to move inversely with the stock markets, a hedging strategy of combining them 

with stock portfolios should protect the equity investments, even during global market downturns.  

 

The study explores the risk-return profiles of various global portfolios and provides insights about the 

extent to which the U.S. investors need to allocate their investments in Asia/Pacific/European equity markets and 

across other investment vehicles, such as gold/silver and bonds. The findings from this research have practical 

implications for both investors and portfolio managers interested in going global. 

 

DATA AND ANALYSIS 

 

The primary data used in this study are the index values for the major stock markets in Asia/Pacific, 

Europe, and the U.S., and the Gold/Silver sector index prices provided by the Commodity Systems, Inc. along with 

the historical returns of the investment grade corporate bond index fund (Bond) compiled by Black Rock Inc. The 

end of month index prices and foreign exchange (US dollar per unit of foreign currency) data are collected over the 

period from August 2002 through September 2010. The monthly closing prices used in the study are the prices 

adjusted for dividends and stock splits.  

 
 

Table 1:  Monthly Return Descriptive Statistics (August 2002-September 2010) 

Panel A:  Monthly Return Descriptive Statistics for Various Stock Markets 

Stock Market Market Index Mean Median SD Minimum Maximum Count 

Australia All Ordinaries 1.24% 2.30% 6.25% -25.31% 15.05% 98 

India BSE 30 2.42% 2.97% 8.60% -24.26% 30.51% 98 

Hong Kong Hang Seng 1.01% 1.81% 6.44% -22.39% 17.08% 98 

Malaysia KLSE Composite 1.06% 1.03% 4.93% -16.69% 16.24% 98 

South Korea Seoul Composite 1.37% 1.52% 8.04% -26.95% 23.48% 98 

Japan Nikkei 225 0.49% 0.64% 5.87% -21.47% 11.80% 98 

China Shanghai Composite 1.12% 1.63% 9.10% -24.55% 28.01% 98 

Singapore Straits Times 1.24% 1.92% 6.32% -25.41% 22.03% 98 

Taiwan Taiwan Weighted 0.88% 0.55% 7.38% -20.59% 17.56% 98 

Austria ATX 1.50% 2.21% 7.86% -30.66% 16.06% 98 

Netherlands AEX General 0.54% 1.57% 7.39% -25.74% 20.98% 98 

Switzerland Swiss Market 0.75% 1.12% 4.81% -11.27% 16.89% 98 

France CAC 40 0.65% 1.51% 6.48% -17.44% 20.01% 98 

United Kingdom FTSE 100 0.33% 0.31% 4.27% -12.03% 9.32% 98 

Germany DAX 1.17% 2.39% 7.52% -25.38% 29.13% 98 

United States S&P 500 0.34% 1.09% 4.59% -16.94% 9.39% 98 

Panel B:  Monthly Return Descriptive Statistics for Various Assets 

Asset Asset Index Mean Median SD Minimum Maximum Count 

Bond 

iShares iBoxx $ Investment 

Grade Corporate Bond  0.56% 0.74% 2.28% -8.23% 11.02% 98 

Gold/Silver PHLX Gold/Silver  1.78% 1.38% 10.60% -38.22% 33.42% 98 

Note: Return is the sum of dividend yield and capital gain or loss in US Dollar. 

 

 

Table 1 contains the monthly return descriptive statistics for various stock markets (sectors) in Panel A (B). 

Panel A of Table 1 reveals that, with the exception of the United Kingdom, the stock markets in Asia/Pacific and 

Europe provide higher returns (with mean returns ranging from 0.49% in Japan to 2.42% in India) as well as higher 

risk (with standard deviation ranging from 4.81% in Switzerland to 9.1% in China) as compared to S&P 500 (with 

mean return of 0.34% and standard deviation of 4.59%) over the period from August 2002 to September 2010. Panel 

B of Table 1 shows that in comparison to S&P 500 over the same period, both Bond and Gold/Silver portfolios yield 

higher returns, with mean return of 0.56% and 1.78%, respectively, whereas Bond involves lower risk with standard 
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deviation of 2.28% and Gold/Silver embodies much higher risk with 10.6% standard deviation. Without a doubt, of 

the three categories of investment vehicles, Bond is the least risky, Gold/Silver is the most risky, and equity is 

somewhere in between. Two questions arise:  1) Can investors holding S&P 500 improve their investments’ risk-

return profiles if diversifying into Asia/Pacific/European stock markets? and 2) Is it worthwhile to add Bond and/or 

Gold/Silver index funds to the equity portfolios in today’s volatile global markets?  

 

According to the modern portfolio theory, the diversification benefit exists if the two portfolios in question 

are not moving in lockstep. Rather than focusing on the correlation between the U.S. and each foreign stock market 

individually, the study examines the correlation between the U.S. and Portfolio Asia/Pacific/Europe (APE), an 

equally weighted Asia/Pacific (AP) and Europe stock portfolios, where Portfolio AP (Europe) consists of nine (six) 

equally weighted stock market indexes in Asia/Pacific (Europe); namely, Australia, India, Hong Kong, Malaysia, 

South Korea, Japan, China, Singapore, and Taiwan (Austria, Netherlands, Switzerland, France, United Kingdom, 

and Germany).  

 

To gain a clear perspective on how S&P 500 and each of the three portfolios (i.e., APE, Bond, and 

Gold/Silver) are correlated through time, the procedure of computing the 36-month rolling correlations in Solnik, 

Bourcrelle and Fur (1996) is implemented. That is, at the end of each month from July 2005 through September 

2010, the correlations between two portfolios are derived based on the two portfolios’ time-series returns for the 

previous 36 months. For example, in July 2005, the correlation is computed according to the two portfolios’ pair-

returns from August 2002 to July 2005; in August 2005, the correlation is computed according to the pair-returns 

from September 2002 to August 2005 and so on. The resulting 36-month rolling correlations between S&P 500 and 

various portfolios are plotted against time in Figure 1, which shows that the correlation coefficient between S&P 

500 and Bond (Gold/Silver) ranges from -.17 (-.06) to .63 (.51) from July 2005 through September 2010.  

 

It is interesting to witness how Bond and Gold/Silver portfolios are moving somewhat together with S&P 

500, especially after the global financial crisis of 2008-2009. In contrast, as might be expected, Figure 1 reveals a 

high degree of correlation between APE equity portfolio and S&P 500, with the coefficient of correlation ranging 

from .75 to .89 over the same period. Nevertheless, the three portfolios in the study are not perfectly correlated with 

S&P 500. Thus, all are potential candidates for US investors searching for the benefit of global diversification.  
 

 

 
 

Figure 1:  Rolling Correlations with S&P 500 (July 2005–September 2010) 
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 In this study, S&P 500 is used as the base portfolio in examining the risk-return tradeoffs of various global 

portfolios. As the 500 US stocks in the index are selected from different industry sectors, an investor holding S&P 

500 is considered well diversified in the U.S. market. In fact, many professionals in the investment community use 

the index as a benchmark when evaluating portfolio performances. Thus, to investigate the risk-return profiles of the 

stock portfolios from a US investor’s perspective, the index is combined with APE portfolio to construct ten Global 

APE portfolios with varying S&P 500 components (0%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80% and 90%). To 

investigate if the investments in the equity portfolios can be protected during global market downturns, the index is 

combined with APE, Bond and/or Gold/Silver portfolios to form thirty Global portfolios with varying S&P 500 

components (0%, 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80% and 90%). Specifically, they are: Ten Global APE.B 

portfolios (equally weighted APE and Bond portfolio with varying S&P 500 components), ten Global APE.G 

portfolios (equally weighted APE and Gold/Silver portfolio with varying S&P 500 components), and ten Global 

APE.G.B portfolios (equally weighted APE, Gold/Silver, and Bond portfolio with varying S&P 500 components).  

 

Table 2 (Figure 2) presents the mean returns and standard deviations for the forty Global portfolios 

constructed in the study along with S&P 500 over the period August 2002 through September 2010. Not 

surprisingly, S&P 500 is positioned at the very bottom of the risk-return profiles in Figure 2; all the Global 

portfolios in the study yield higher returns than does S&P 500. In addition, Figure 2 (Table 2) portrays that Global 

APE.B portfolios, bearing the lowest risk among all the portfolios (with standard deviations ranging from 3.23% to 

4.4%), are superior to S&P 500 in terms of risk-return characteristics. However, the risk-return trade-offs of Global 

APE.B portfolios are not desirable since the returns are decreasing as risk increases. In Markowitz’s mean-variance 

framework, a rational investor would prefer the portfolios with (a) the lowest risk for the same (or higher) return or 

(b) the highest return for the same (or lower) risk.  Clearly, the only risk-return dominant Global APE.B portfolio is 

the one with 100% investment in the equally weighted APE and Bond portfolio, yielding .79% return and 3.23% 

standard deviation. Given that S&P 500 delivers only .34% return with 4.59% standard deviation over the same 

period, this Global APE.B portfolio may be very appealing to the investors, especially the ones with low risk 

tolerance level.  

 

The evidence suggests that for these investors, the strategy of 50% investment in Asia/Pacific/European 

stock markets and 50% in the investment grade corporate bonds works well. Furthermore, Figure 2 (Table 2) 

displays that Global APE.G.B portfolios dominate Global APE portfolios. That is, Global APE.G.B portfolios yield 

higher returns at any given risk level than do Global APE portfolios. As the investment grade corporate bonds and 

gold/silver portfolios are less correlated with S&P 500, resulting in considerable gains from diversification, the 

strategy of combining equity portfolios with Bond and Gold/Silver portfolios enhances the investments’ risk-return 

profiles during the sample period. Additionally, Figure 2 (Table 2) illustrates that when the investment in S&P 500 

is 20% or less and the investment in the equally weighted APE and Gold/Silver portfolio is 80% or more, the Global 

APE.G portfolios are risk-return dominant with relatively high returns (ranging from 1.18% to 1.4%). Unfortunately, 

these high returns come at some risk; standard deviations range from 5.98% to 6.8%, which are the highest among 

all the Global portfolios in the sample. Thus, despite that all these Global APE.G portfolios are risk-return dominant, 

they may not be very attractive to the investors with low-to-medium risk tolerance due to the inherent high risk.  

 

Moreover, Figure 2 (Table 2) indicates that when the investment risk is set at 4.92% standard deviation or 

lower, Global APE.G portfolios are inferior to Global APE.G.B portfolios. Apparently, the investment grade 

corporate bond portfolio plays a crucial role in risk diversification when it is incorporated into Global APE.G 

portfolios. Virtually, it is a risk reduction investment tool to decrease portfolio volatility and deliver more stable 

portfolio returns.  

 

Finally, Figure 2 (Table 2) illustrates that when the investment in the equally weighted APE, Gold/Silver, 

and Bond portfolio is 60% or more and the investment in S&P 500 is 40% or less, risk-return dominant Global 

APE.G.B portfolios are obtainable, with standard deviation ranging from 4.22% to 4.92% and return ranging from 

.8% to 1.12%. The evidence suggests that the investors with moderate risk tolerance should invest no more than 

40% in S&P 500, and no less than 20% in each of the following: Asia/Pacific/European stock market, Gold/Silver 

index fund, and the investment grade corporate bond fund. So far, a number of risk-return dominant Global 

portfolios are identified for the investors with various risk tolerance levels. It would be interesting to see whether the 

superior risk-return performances of these Global portfolios are statistically significant. 
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Table 2:  Mean Returns and Standard Deviations for Various Global Portfolios and S&P 500  

(August 2002-September 2010) 

 % Investment in    

Portfolio US APE/B/G Mean Return Standard Deviation Count 

GLOBAL APE 0% 100% 1.01% 5.41% 98 

GLOBAL APE.B 0% 100% 0.79% 3.23% 98 

GLOBAL APE.G 0% 100% 1.40% 6.80% 98 

GLOBAL APE.G.B 0% 100% 1.12% 4.92% 98 
      

GLOBAL APE 10% 90% 0.95% 5.27% 98 

GLOBAL APE.B 10% 90% 0.74% 3.29% 98 

GLOBAL APE.G 10% 90% 1.29% 6.37% 98 

GLOBAL APE.G.B 10% 90% 1.04% 4.69% 98 
       

GLOBAL APE 20% 80% 0.88% 5.14% 98 

GLOBAL APE.B 20% 80% 0.70% 3.37% 98 

GLOBAL APE.G 20% 80% 1.18% 5.98% 98 

GLOBAL APE.G.B 20% 80% 0.96% 4.49% 98 
       

GLOBAL APE 30% 70% 0.81% 5.02% 98 

GLOBAL APE.B 30% 70% 0.65% 3.47% 98 

GLOBAL APE.G 30% 70% 1.08% 5.61% 98 

GLOBAL APE.G.B 30% 70% 0.88% 4.34% 98 
       

GLOBAL APE 40% 60% 0.74% 4.92% 98 

GLOBAL APE.B 40% 60% 0.61% 3.59% 98 

GLOBAL APE.G 40% 60% 0.97% 5.29% 98 

GLOBAL APE.G.B 40% 60% 0.80% 4.22% 98 
       

GLOBAL APE 50% 50% 0.67% 4.83% 98 

GLOBAL APE.B 50% 50% 0.56% 3.73% 98 

GLOBAL APE.G 50% 50% 0.87% 5.01% 98 

GLOBAL APE.G.B 50% 50% 0.73% 4.16% 98 
       

GLOBAL APE 60% 40% 0.61% 4.75% 98 

GLOBAL APE.B 60% 40% 0.52% 3.88% 98 

GLOBAL APE.G 60% 40% 0.76% 4.79% 98 

GLOBAL APE.G.B 60% 40% 0.65% 4.15% 98 
       

GLOBAL APE 70% 30% 0.54% 4.69% 98 

GLOBAL APE.B 70% 30% 0.47% 4.04% 98 

GLOBAL APE.G 70% 30% 0.65% 4.63% 98 

GLOBAL APE.G.B 70% 30% 0.57% 4.19% 98 
       

GLOBAL APE 80% 20% 0.47% 4.64% 98 

GLOBAL APE.B 80% 20% 0.43% 4.21% 98 

GLOBAL APE.G 80% 20% 0.55% 4.55% 98 

GLOBAL APE.G.B 80% 20% 0.49% 4.28% 98 
       

GLOBAL APE 90% 10% 0.40% 4.61% 98 

GLOBAL APE.B 90% 10% 0.38% 4.40% 98 

GLOBAL APE.G 90% 10% 0.44% 4.53% 98 

GLOBAL APE.G.B 90% 10% 0.41% 4.41% 98 
       

S&P 500 100% 0% 0.34% 4.59% 98 

Notes:  

Global APE portfolios consist of APE and S&P 500. 

Global APE.B portfolios consist of APE, Bond, and S&P 500. 

Global APE.G portfolios consist of APE, Gold/Silver, and S&P 500. 

Global APE.G.B portfolios consist of APE, Gold/Silver, Bond, and S&P 500. 
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Figure 2:  Risk-Return Profiles of Various Global Portfolios and S&P 500 (August 2002-September 2010) 
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the greater the risk-adjusted Sharpe ratio.  

 

Table 3 presents the 36-month rolling mean Sharpe ratios for all of the forty Global portfolios over the 
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weighted Asia/Pacific and European equity portfolio. In addition, the evidence in Table 3 indicates that for the vast 
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Sharpe spread between S&P 500 and each of the risk-return dominant Global portfolios identified earlier in Figure 2 

(Table 2) is statistically significant at the .005 level.  
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Table 3:  Differences in Rolling Sharpe Measures between Various Global Portfolios and S&P 500  

(July 2005-September 2010) 

 % Investment in Sharpe Sharpe  Significance 

Portfolio US APE/B/G Mean Spread t-stat Level 

GLOBAL APE 0% 100% 0.2603 0.2006 4.6295 *** 

GLOBAL APE.B 0% 100% 0.2601 0.2005 4.8553 *** 

GLOBAL APE.G 0% 100% 0.1894 0.1298 4.0280 *** 

GLOBAL APE.G.B 0% 100% 0.1921 0.1325 4.1139 *** 
       

GLOBAL APE 10% 90% 0.2548 0.1952 4.5589 *** 

GLOBAL APE.B 10% 90% 0.2427 0.1830 4.4131 *** 

GLOBAL APE.G 10% 90% 0.1867 0.1271 3.8736 *** 

GLOBAL APE.G.B 10% 90% 0.1886 0.1290 3.9064 *** 
        

GLOBAL APE 20% 80% 0.2419 0.1822 4.2652 *** 

GLOBAL APE.B 20% 80% 0.2233 0.1637 3.9482 *** 

GLOBAL APE.G 20% 80% 0.1832 0.1236 3.6909 *** 

GLOBAL APE.G.B 20% 80% 0.1839 0.1243 3.6626 *** 
        

GLOBAL APE 30% 70% 0.2271 0.1675 3.9361 *** 

GLOBAL APE.B 30% 70% 0.2026 0.1430 3.4642 *** 

GLOBAL APE.G 30% 70% 0.1786 0.1190 3.4741 *** 

GLOBAL APE.G.B 30% 70% 0.1775 0.1179 3.3786 *** 
        

GLOBAL APE 40% 60% 0.2103 0.1507 3.5650 *** 

GLOBAL APE.B 40% 60% 0.1811 0.1215 2.9658 *** 

GLOBAL APE.G 40% 60% 0.1725 0.1129 3.2161 *** 

GLOBAL APE.G.B 40% 60% 0.1691 0.1094 3.0505 *** 
        

GLOBAL APE 50% 50% 0.1912 0.1316 3.1445 *** 

GLOBAL APE.B 50% 50% 0.1593 0.0997 2.4587 ** 

GLOBAL APE.G 50% 50% 0.1644 0.1048 2.9078 *** 

GLOBAL APE.G.B 50% 50% 0.1580 0.0984 2.6742 *** 
        

GLOBAL APE 60% 40% 0.1697 0.1101 2.6657 *** 

GLOBAL APE.B 60% 40% 0.1377 0.0781 1.9490 * 

GLOBAL APE.G 60% 40% 0.1533 0.0937 2.5364 ** 

GLOBAL APE.G.B 60% 40% 0.1440 0.0844 2.2459 * 
        

GLOBAL APE 70% 30% 0.1457 0.0861 2.1195 * 

GLOBAL APE.B 70% 30% 0.1167 0.0571 1.4430  

GLOBAL APE.G 70% 30% 0.1384 0.0787 2.0846 * 

GLOBAL APE.G.B 70% 30% 0.1268 0.0672 1.7624 * 
        

GLOBAL APE 80% 20% 0.1192 0.0596 1.4968  

GLOBAL APE.B 80% 20% 0.0965 0.0369 0.9464  

GLOBAL APE.G 80% 20% 0.1182 0.0586 1.5286  

GLOBAL APE.G.B 80% 20% 0.1066 0.0470 1.2231  
        

GLOBAL APE 90% 10% 0.0904 0.0308 0.7909  

GLOBAL APE.B 90% 10% 0.0775 0.0179 0.4642  

GLOBAL APE.G 90% 10% 0.0919 0.0323 0.8405  

GLOBAL APE.G.B 90% 10% 0.0838 0.0242 0.6321  

*** Significant at .005level. 

** Significant at .01 level. 

* Significant at .05 level. 
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CONCLUSION 

 

 The findings of this study suggest that the increased interdependence of world stock markets does not 

eliminate the diversification benefits for the U.S. equity investors over the period August 2002 to September 2010; 

the gains from stock diversification into Asia/Pacific/European markets are very much intact. Furthermore, the 

evidence suggests that the hedging strategy of incorporating the investment grade corporate bonds and gold/silver 

index fund into the equity portfolios goes a long way over the sample period.  The risk-return profiles of the Global 

portfolios are greatly improved, even after the global financial crisis of 2008-09. It is clear that the weak correlation 

between S&P 500 and investment grade corporate bond and gold/silver portfolios provides considerable 

diversification gains to the U.S. investors over the study period. In conclusion, some allocation to these investment 

vehicles is essential for global equity investors seeking protections in today’s volatile markets. The findings indicate 

the following important remarks:  

 

1. The investors with very low risk tolerance should invest about 50% in Asia/Pacific/European stock markets 

and 50% in the investment grade corporate bond fund.  

2. The investors with very high risk tolerance should invest at least 40% in Asia/Pacific/European stock 

markets, 40% in Gold/Silver index fund, and no more than 20% in S&P 500.  

3. The investors with moderate risk tolerance should invest at least 30% in Asia/Pacific/European stock 

markets, 15% in the investment grade corporate bonds fund, 15% in the Gold/Silver index fund, and no 

more than 40% in S&P 500.  

 

 The findings from this research have practical implications for both investors and portfolio managers 

interested in going global. 
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