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ABSTRACT

The decline in value of the U.S. dollar in relation to the world’s major currencies enhances the returns of foreign investments when converted into U.S. dollars.  Money managers often advise investors to overweight their foreign investments during declining periods of the U.S. dollar.  This research investigates the relationship between foreign exchange rates and U.S. stock returns on an intertemporal basis, during bull and bear periods of the stock market, and during bull and bear periods of the U.S. dollar.  This analysis includes 49 developed and emerging stock markets for 30 years from 1975-2004.  In addition to the statistical relationship between currency value and stock returns, this paper utilizes an optimal global asset allocation model to illustrate the effects of international stock diversification on portfolio performance over time.  The results indicate a weak relationship between foreign exchange rates and U.S. stock returns in general (except for the Canadian/U.S. dollar exchange rate that demonstrates greater consistency over time).  The optimal portfolio model demonstrates that foreign investments significantly enhance return-to-risk performance, and that emerging markets are overweighted in the model when available for investment.  The optimal portfolio may or may not include substantial investment in U.S. stocks, depending on the time period selected, market performance, and the value of the U.S. dollar.
I. INTRODUCTION

Increasing correlation among world stock markets has made some investors question the benefit of international portfolio diversification.  Early empirical studies by Levy and Sarnat (1970) and Solnik (1974) demonstrate the benefits of international investments.  Grauer et al. (1987) utilize probability assessment to show statistically significant gains for including non-U.S. investments.  More recent studies indicate that correlations between the U.S. and most developed equity markets have risen over time, potentially negating some of the benefits of global investment [Meric and Meric (1998), Longin and Solnik (1995), Erb et al. (1994)].  Solnik et al. (1996) utilize the 1987 stock market crash as a break point, and find that correlations between markets stabilize after that period.  
Given the recent opening of developing markets, Divecha et al. (1992) and Harvey (1995) suggest that investment in emerging markets is a viable option.  However,  emerging markets generally exhibit very low correlations with developed markets, but these correlations are increasing over time.  It is apparent that correlation is higher in times of greater international volatility [Erb et al. (1995), Aggarwal and Leal (1997), Bekaert and Harvey (1997), Meric et al. (2001)].  De Santis and Gerard (1997) find that international diversification for U.S. investors is still valuable regardless of the increase in financial integration in a sample of eight developed countries.
Several studies suggest that the opening of emerging financial markets increases financial market integration [Bekaert and Harvey (1997), Bekaert (1995)].  Market opening can be achieved through both economic and financial reforms.  Henry (2000) finds that trade liberalization is a common economic reform of market opening that has a positive impact on market valuations.  Emerging markets may become more efficient with trade liberalization as returns show random walk properties, while financial liberalization does not seem to affect efficiency [Basu and Morey (2000) and Kawakatsu and Morey (1999)].  Bekaert and Harvey (2000) find that emerging market correlation increases with the world market return after financial liberalization.  The main attraction of emerging markets to investors is not only the greater potential returns that can be earned, but that they have low stock market correlations with developed markets.  As emerging markets become increasingly linked with developed markets, the benefit of portfolio diversification may diminish.  

Goetzmann et al. (2005) show that diversification benefits change through time and are driven by either low correlations in the world markets or a large opportunity set.  They believe that diversification benefits are currently lower than in previous periods during their 150-year sample.  However, there have been other periods of low diversification benefits, such as in the late 19th century.  They suggest that current diversification benefits are driven mostly by a larger and increasing opportunity set, because correlations are actually rising.  They also attribute an important role to emerging stock markets as current diversification benefits are mostly derived from marginal markets.  Meric et al. (2001) state that there is no diversification benefit to U.S. investors from investing solely in well-diversified country indexes in Latin America. 
A related line of research focuses on the relationship between foreign exchange rates and stock returns.  Jorion (1990) does not find strong evidence that U.S. multinationals are adversely affected by exchange rates.  Later studies also conclude that there is a weak relationship between exchange rate exposure and either corporate earnings or stock returns [Amihud (1994), Bartov and Bodnar (1994)].  However, Chow et al. (1997a,b) find evidence of foreign exchange exposure of individual firms in longer-term horizons.
The purpose of this study is to investigate the relationship between U.S. stock returns and foreign exchange rates, and examine the long-term global diversification benefits for a U.S. investor.  For U.S. investors, a weak dollar period presents a potentially valuable investment opportunity, as foreign assets will appreciate in proportion to the depreciation of the U.S. dollar.  For example, in 2004 the S&P500 gained 9%, while the Dow Jones Stoxx Index of 600 European companies rose 9.5% in local currency, and 18% in U.S. dollars.  As a result, financial planners and money managers advocate an overweight in foreign assets during weak U.S. dollar periods [Karmin (2005)].
This paper provides evidence that international investing is potentially beneficial to U.S. investors, although the statistical relationship between the U.S. dollar and U.S. stock returns is not consistent across time or currencies.  Utilizing an ex post optimal portfolio model, it is shown that diversification among international markets is superior to investing solely in the U.S. stock market.  The optimal weight of U.S. investments versus foreign investments is highly dependent on the time period selected.  While not conclusive, some evidence indicates a potential connection between the weight of U.S. investments, the trend in the value of the U.S. dollar, and the performance of U.S. stocks.  The results indicate that fundamental analysis of which countries to include in internationally diversified portfolios is potentially profitable.  Additional findings support the inclusion of emerging market investments to achieve maximum portfolio diversification benefits.  

II.  DATA

The sample consists of U.S. dollar-denominated total monthly index returns (including dividends) for 49 countries provided by Morgan Stanley Capital International  (MSCI) through the Datastream database.  The sample ranges for 30 years from 1975-2004.  There are 23 developed countries and 26 emerging countries identified by MSCI.  All countries in the MSCI database are selected for inclusion if they have at least 10 years of data.  Using U.S. dollar returns instead of local returns has the added benefit of accounting for disparate levels of inflation, particularly in some of the emerging countries.  All statistical tests are based on the perspective of a U.S. investor.  


Monthly spot foreign exchange rates are obtained from the Datastream database for the following currencies for the period 1975-2004: Canadian dollar, British pound, Japanese yen, and a trade weighted dollar.  The trade weighted dollar originates from the Federal Reserve, and provides a measure of the U.S. dollar against all other major trading partners.  Given the recent creation of the euro, a synthetic euro is obtained from Eurostat.  Monthly changes in exchange rates are calculated.  All exchange rates are quoted as foreign currency/U.S. dollar.
Descriptive statistics for all countries are provided in table 1.  Since the starting period is not the same for all countries, data for 2004 is presented to allow for comparison between all countries in the sample.  Monthly means and standard deviations demonstrate the relative risk-return tradeoff between developed and emerging markets.  The sample of developed countries is provided in panel A of table 1, while the emerging market sample is presented in panel B.  
Among developed countries for 2004, Austria (4.58%) has the highest monthly mean and the U.S. (0.65%) has the lowest.  Standard deviation of returns is highest for Finland (10.88%) and lowest for the U.S. (2.09%).  The high standard deviation in Finland is an outlier in the developed country sample, as average standard deviation for all developed countries is 4.31%, while the average mean is 1.90%.  In the emerging countries, Columbia (7.40%) has the highest mean, while Thailand (-0.19%) experiences negative monthly means.  Turkey(10.92%) has the highest standard deviation and Malaysia (3.97%) has the lowest.  The emerging market average mean (2.68%) and standard deviation (6.82%) indicates that emerging markets have much greater volatility than do developed countries during that period of time.

III.  METHODOLOGY AND RESULTS

Contemporaneous Intertemporal Analysis 
The sample is divided into six 60-month investment horizons to assess changes over time for the 30 year period ending December 2004.  Period I (January 1975 – December 1979), period II (January 1980 – December 1984), period III (January 1985 – December 1989), period IV (January 1990 – December 1994), period V (January 1995 – December 1999), period VI (January 2000 – December 2004).   


The relationship between U.S. stock returns and dollar foreign exchange rates is estimated as:
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where Rt represents the returns of U.S. MSCI stock index, and Xi represents the change in the U.S. dollar foreign exchange rate.  The model is estimated for each foreign exchange rate, resulting in five regressions for each time period.  Ordinary Least Squares (OLS) estimation with White’s (1980) covariance matrix correction for heteroscedasticity is the estimation technique.  The β coefficient in Equation (1) measures the contemporaneous effect of foreign exchange rates on U.S. stock returns.


The results of the regressions are presented in table 2.  The full sample period (1975-2004) indicates a statistically significant relationship between the Canadian/U.S. dollar and U.S. stock returns.  The beta coefficient (-0.820) is significant at the 1% level.  Given the indirect quotation (CAD/USD), the negative beta coefficient implies that U.S. stocks increase in value as the U.S. dollar depreciates against the Canadian dollar.  
The number of significant coefficients varies by sub-period.  In the earliest sub-period (1975-1979), the Canadian beta is the only significant coefficient at the 10% level.  In the next period (1980-1984), significant negative coefficients are observed in the Canadian beta (-0.920) at the 1% level, and in the euro beta (-0.358) and the trade weighted dollar beta (-0.430) at the 5% level.  Little significance is observed in 1985-1989, with the euro beta significant at the 10% level.  The period 1990-1994 shows no significant betas.  In 1995-1999 the Canadian beta (-1.269) is significant at the 1% level, the euro beta (0.508) is significant at the 5% level, and the British pound beta (-0.479) is significant at the 10% level.  The positive euro beta during this period indicates that U.S. stocks increase as the value of the U.S. dollar increases.  In the final period (2000-2004), the Canadian beta (-1.044) is significant at the 1% level, while the trade weighted beta (-0.539) is significant at the 5% level.   
 

In sum, U.S. stocks appear to be affected by long-term changes in the value of the Canadian/U.S. dollar foreign exchange rate.  This is not surprising given that Canada is historically (and currently) the largest trading partner with the U.S.  There is some evidence that changes in the euro/U.S. dollar relationship affect U.S. stock returns as well, but are time period dependent.  Changes in the British pound/U.S. dollar appear to have a weak relationship with U.S. stock returns.  There appears to be no significance between the Japanese yen/U.S. dollar and U.S. stock returns.  The trade weighted dollar is sporadically significant, depending on the time period tested.  These results are limited, as they only measure the contemporaneous relationship between the variables. 

Contemporaneous Bull and Bear Market Analysis


Analysts often characterize trends in stock prices as either bull or bear market cycles.  Clearly, the length of bull and bear market periods has an important impact on the risk and return structure of investment portfolios.  Maheu and McCurdy (2000) use a Markov-switching model to analyze the nonlinear structure of stock prices during bull and bear markets.  They find that volatility increases with the duration of bear markets.  Lunde and Timmermann (2004) find different duration dependence in bull and bear markets dating back to 1885.  


The bull and bear cycles identified by Lunde and Timmermann (2004) are used to test the contemporaneous relationship between U.S. stock returns and U.S. dollar foreign exchange rates.  The data from 1975-2004 are segmented into either a bull market sample or a bear market sample.  Equation (1) is again applied using Ordinary Least Squares (OLS) estimation with White’s (1980) covariance matrix correction for heteroscedasticity as the estimation technique.  

Table 3 contains the regression results of U.S. dollar foreign exchange rates and U.S. stocks while segmenting the sample into bull and bear market periods.  During the bull stock market, the Canadian beta (-0.663) is significant at the 1% level.  During the bear stock market, the Canadian beta (-0.867) is significant at the 1% level.  U.S./Canadian trade and investment is clearly an important factor affecting U.S. markets on a contemporaneous basis.

Similar to the stock market, the U.S. dollar also experiences trends that can be described as regime changes or as bull and bear periods.  As there is no recent study in the literature that provides exact dates for regime shifts in the U.S. dollar, a pattern analysis is conducted for this study.  Based on the trade weighted U.S. dollar index, three bull markets and three bear market periods are observed in the sample.  A bull (bear) market is defined as a period where the U.S. dollar rises (falls) by at least 20%.

The results of U.S. stocks regressed on the U.S. dollar exchange rates can be found in table 3.  During the dollar bull market, the Canadian beta (-1.156) is significant at the 1% level, and the trade weighted dollar beta (-0.378) is significant at the 5% level.  Only the Canadian beta (-0.640) at the 1% level shows any significance during the U.S. dollar bear market.  The contemporaneous relationship between the U.S. dollar and the euro, pound, and yen do not show significant in the bull or bear market.
Intertemporal Granger Causality Analysis


Similar to the price of a stock, a foreign exchange rate is a financial price.  Effectively forecasting future changes in foreign exchange rates based on past patterns is not consistent with modern rational expectations theory and market efficiency.  Multinational firms, firms that rely on foreign direct investment, and firms that conduct import or export trade are especially susceptible to exchange rate risks.  However, it may take a sustained change in the value of the U.S. dollar over a number of months before corporate earnings are affected.  As such, a contemporaneous model may not sufficiently measure the relationship between the U.S. dollar and the U.S. stock market.  

To test whether the U.S. dollar leads U.S. stock returns, the following Granger-causality model is estimated:
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(2)

where Rt represents the returns of the U.S. MSCI stock index, and Xi represents the change in U.S. dollar foreign exchange rate.  The optimal lag length structure is determined for each currency individually based on the Akaike (1973) criteria.  


The model is estimated for each currency separately, resulting in five regressions in each time period.  Ordinary Least Squares (OLS) estimation with White’s (1980) covariance matrix correction for heteroscedasticity is the estimation technique.  If the U.S. dollar leads the returns of the U.S. stock market, then the lagged γ coefficients, as a group, will be positive and significantly different from zero.  Granger-causality does not imply cause and effect between variables, but that one variable may lead or predict changes in another variable.  


Table 4 contains the intertemporal Granger-causality test statistics.  A significant test statistic indicates that the U.S. dollar exchange rate leads the returns of the U.S. stock market.  The results are similar in one way to the earlier intertemporal findings, in that most currencies are not significantly related to U.S. stock returns in most periods.  
There are notable differences to the earlier results as well.  The Canadian/U.S. dollar exchange rate is found to lead U.S. stock returns during only the 1975-1979 sub-period.  The euro/U.S. dollar exchange rate leads the returns of the U.S. stock market during the 1990-1994 period.  The Japanese yen/U.S. dollar exchange rate leads the returns of the U.S. stock market during the full sample period (1974-2004) at the 10% level of significance, during the 1975-1979 period at the 5% level, and during the 2000-2004 period at the 10% level.  Earlier tests of the Japanese/U.S. exchange rate showed no significance on a contemporaneous basis.
Granger-Causality Bull and Bear Market Analysis

The Granger-causality model is applied to capture the lead-lag relationship between U.S. stock returns and U.S. dollar exchange rates that is not apparent in the contemporaneous model.  The results are presented in table 5.  During the stock bull market, there is no significant causality observed between foreign exchange rates and U.S. stock returns.  During the stock bear market, the Canadian dollar, Japanese yen, and trade weighted dollar are significant at the 1% level, the British pound is significant at the 5% level, and the euro is significant at the 10% level.  

The Japanese yen is found to lead U.S. stock returns at the 10% level during the U.S. dollar bull market period.  During the U.S. dollar bear market, the Japanese yen leads U.S. stock returns at the 5% level, and the trade weighted dollar leads U.S. stocks at the 10% level.  In sum, U.S. stocks appear to be linked to foreign exchange rates during U.S. stock bear market periods, but not in bull market periods.  There does not appear to be a strong lead-lag relationship between foreign exchange rates and U.S. stock returns during bull or bear periods of the U.S. dollar.
Optimal International Stock Allocation 

It is possible that arbitrarily selecting foreign investments may offer some diversification benefits.  Even a random selection of stocks will reduce portfolio risk.  Of course, professional investors do not select stocks at random.  To demonstrate the potential benefit of fundamental analysis for international stock allocation, optimal efficient portfolios are formed over six 60-month investment periods from 1975-2004.  As this procedure is performed on an ex post basis, the selected assets are not recommendations for future investment.  The purpose of this procedure is to illustrate the benefits of international stock investment over time, and to examine the impact of U.S. investments in a global portfolio. 

Markowitz mean-variance (MV) optimization is used to obtain the optimal portfolios.  The model for portfolio optimization is based on the following:
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subject to: 
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where E(rp) represents the expected return of the portfolio, σp is the portfolio standard deviation, xT is the transpose of a vector of risky assets weights, and Sx is the sample variance-covariance matrix.  The portfolio is MV efficient for a given level of portfolio expected return.  The model does not allow for short sales or risk free investments.   As a result, the efficient portfolio weights are further constrained to sum to 1.0 and to have nonnegative values.  The efficient frontier is computed using 500 efficient portfolios.  The investments that maximize the portfolio return-to-risk ratio (MAX Θ) are reported.  

The results for four variations of optimized portfolios are presented in table 6.  Three of the variations are constrained as follows:

· Model (1): invest 100% in the U.S.  This view is provided mainly for comparison purposes to the other models, but also illustrates the potential returns (and risks) of solely investing in the U.S. market.
· Model (2): invest 80% in the U.S. market to mimic the allocation of an average U.S. pension fund.  Restricting the portfolio to invest 80% in the U.S. ensures that sufficient diversification is maintained.  This reflects a conservative investment in foreign stocks.

· Model (3): invest 50% in the U.S. market.  This is provided as an arbitrary example of an aggressive foreign investment portfolio.

· Unrestricted Model: this model maximizes the potential risk/return ratio that a U.S. investor can achieve.  It is not a realistic model, as it allows for possibly no investment in U.S. stocks.  However, it has value for comparison purposes.

Referring to the most recent period (2000-2004), it is clear that the return/risk ratios are increasing across variations of the model.  For comparison purposes, model (1) on the left-hand side provides the return/risk profile for a 100% investment in the U.S. total market index.  The mean (-0.30%) and standard deviation (4.50%) produce a return/risk ratio of -6.68%.  Model (2) allows for 80% investment in the U.S. market, and 20% in foreign markets.  (There are 49 countries in the sample to choose from).  The return/risk ratio is 6.05%, which is an improvement in performance from the 100% U.S. market portfolio.   

Model (3) constrains 50% investment in the U.S. market.  The return/risk ratio increases to 23.86%.  The unrestricted model is an optimized portfolio allocated among any of the 49 countries in the sample, and is also provided for comparison purposes.  The return/risk ratio (48.13%) is a substantial improvement from the previous three variations of the model that require significant investment in U.S. stocks. 
The unrestricted model has the highest return/risk ratio in each of the six sub-periods from 1975-2004.  However, the variation in the return/risk ratio depends on the time period selected.  In the 1995-1999 period, the return/risk ratio (53.78%) for model (1) that invests 100% in the U.S. is marginally lower than the unrestricted model (59.73%).  The reason for the small variation between models is that the unrestricted model allocates a greater percentage to U.S. stocks.

The amount allocated to U.S. stocks is the single largest factor affecting the return/risk ratio.  In the unrestricted model, allocation in U.S. stocks is 0% in four of the six sub-periods: 1975-1979, 1985-1989, 1990-1994, and 2000-2004.  70% is allocated to U.S. stocks in 1995-1999, and 39.45% is allocated to U.S. stocks in 1980-1984.
There are numerous micro and macro factors that may account for varying asset allocation including economic growth, country risk, size (depth) of markets, trading costs, investment opportunities, and time period selected.  Another factor is the relative strength of the U.S. dollar during the period analyzed.  The time periods are selected arbitrarily as 60-month investment horizons working backwards from the most recent data available.  Table 6 contains a column with the percentage change in the U.S. dollar during the sub-period.  Given the limited sample size of six sub-periods, statistical significance is not evaluated.  From a purely observational viewpoint, U.S. stocks are not included in the unrestricted model when there is a significant decline in the value of the U.S. dollar.  From the findings, it is not apparent if the lack of U.S. stock investment is due to the weakness of the U.S. dollar, or the weakness of the stock market.  There is limited, but statistical support for the relationship between currency value and U.S. stocks during stock bear markets (as presented in table 5).  As such, it is likely that U.S. stocks are less attractive relative to international investments when the dollar is declining during a stock bear market.
Table 7 contains the composition of the optimized portfolios for the each of the four models over six sub-periods.  Model (1) invests 100% in the U.S., and is included for comparison purposes only.  In the period 2000-2004, model (2) is restricted to 80% U.S. investment, allocating the remaining funds to Columbia (6.81%) and the Czech Republic (13.19%).  In model (3), 50% is automatically invested in the U.S., while the model selects Columbia (6.03%), the Czech Republic (18.25%), and Jordan (25.72%).  The unrestricted model allocates funds to Austria (16.86%), Columbia (0.92%), the Czech Republic (18.56%), Jordan (51.57%), Peru (7.44%), and Venezuela (3.59%).

The 2000-2004 sub-period is dominated by emerging markets.  In reality, most U.S. investors would not allocate 100% of their funds to emerging markets.  In the 1995-1999 sub-period, the U.S. and other developed markets (Finland, Greece, the U.K.) are selected in the optimal model.  Early periods (1975-1979) consist entirely of developed markets, as emerging market data is not available during that period.  International investment, particularly in emerging markets, is subject to the realities of thinly traded markets, and markets dominated by a few large firms.  Portfolio managers should be aware that many foreign countries may not be adequately diversified.  

IV. CONCLUSIONS

This paper examines the relationship between U.S. stock returns and U.S. dollar foreign exchange rates from 1975-2004, and assesses the impact on portfolio diversification benefits over time from the perspective of a U.S. investor.  The contemporaneous analysis shows a statistically significant relationship between U.S. stocks and the Canadian/U.S. dollar exchange rate across most of the sample period.  A more limited statistically significant relationship is observed between U.S. stocks and the euro/U.S. dollar, and trade weighted U.S. dollar.  
The contemporaneous relationship between U.S. stocks and U.S. foreign exchange rates is also examined by segmenting the sample into bull and bear stock market periods, and bull and bear periods of the U.S. dollar.  Again, the Canadian/U.S. dollar relationship is statistically significant in all samples.  The remaining currencies are not affected on a contemporaneous basis in any bull or bear period.

As the impact of changes in currency value on stock returns may lag over a number of months, a Granger-causality model is applied.  Granger-causality measures the predictability between variables.  The intertemporal Granger results indicate that the Canadian/U.S. dollar, euro/U.S. dollar, and yen/U.S. dollar lead U.S. stock returns in certain time periods.  However, there is no consistent evidence of foreign exchange rates leading U.S. stock returns.  The bull and bear market analysis demonstrates that foreign exchange rates significantly lead U.S. stock returns during bear market periods of the U.S. stock market.  


A portfolio optimization model is utilized to demonstrate the value of foreign investment to U.S. investors.  Four models are presented including a portfolio invested purely in U.S. stocks, a typical U.S. pension fund that invests 80% in the U.S. and 20% internationally, an aggressive portfolio that invests 50% in the U.S., and a completely unrestricted model.  
Ex post portfolio optimization includes assets that stochastically dominate other assets historically.  Unfortunately, ex ante knowledge of superior performing countries is unknown.  The objective of this analysis is not to forecast which countries to invest in, but to demonstrate that international investment is the potentially dominant strategy of well diversified portfolios.  The results clearly indicate on an ex post basis the superiority of asset allocation strategies that utilize foreign investments.  Also, portfolios that include investment in emerging markets provide superior return/risk ratios than portfolios that only invest in developed markets.    
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Table 1

Descriptive statistics for 2004.  
All figures are expressed as monthly U.S. dollar returns, in percent.  
Panel A: Developed Countries

	 Country
	Mean
	Standard Deviation
	Minimum
	Maximum

	Australia
	1.99
	4.13
	-8.14
	6.65

	Austria
	4.58
	5.14
	-2.63
	15.02

	Belgium
	2.91
	3.66
	-3.63
	7.23

	Canada
	1.55
	4.18
	-8.72
	7.45

	Denmark
	2.20
	4.30
	-6.13
	7.59

	Finland
	0.85
	10.88
	-22.91
	13.72

	France
	1.30
	2.93
	-3.24
	6.01

	Germany
	1.19
	4.20
	-5.20
	8.90

	Greece
	2.46
	5.18
	-3.87
	10.84

	Hong Kong
	1.70
	5.08
	-6.01
	9.02

	Ireland
	2.56
	3.20
	-2.05
	10.06

	Italy
	2.12
	3.54
	-3.03
	7.68

	Japan
	1.22
	4.80
	-6.33
	9.96

	Netherlands
	0.78
	3.85
	-6.23
	7.70

	New Zealand
	2.18
	4.31
	-6.62
	10.55

	Norway
	3.54
	6.30
	-4.78
	13.26

	Portugal
	1.65
	4.06
	-3.52
	9.00

	Singapore
	1.44
	2.46
	-3.29
	5.06

	Spain
	1.94
	4.07
	-3.64
	8.55

	Sweden
	2.59
	4.83
	-4.88
	11.89

	Switzerland
	1.15
	2.82
	-3.56
	6.94

	U.K.
	1.18
	3.08
	-3.24
	6.50

	U.S.
	0.65
	2.09
	-2.07
	5.43

	Average
	1.90
	4.31
	-5.38
	8.91


Table 1 (continued)

Descriptive statistics for 2004.  
All figures are expressed as monthly U.S. dollar returns, in percent.  
Panel B: Emerging Countries

	 Country
	Mean
	Standard Deviation
	Minimum
	Maximum

	Argentina
	1.94
	7.47
	-13.04
	17.51

	Brazil
	2.42
	8.42
	-16.03
	12.38

	Chile
	1.84
	5.73
	-7.17
	9.12

	China
	0.17
	6.61
	-12.66
	10.10

	Columbia
	7.40
	8.76
	-7.59
	23.60

	Czech Republic
	5.15
	7.31
	-4.29
	18.97

	Egypt
	7.69
	9.16
	-8.23
	20.92

	Hungary
	5.42
	4.63
	-1.56
	14.33

	India
	1.51
	7.02
	-13.22
	11.74

	Indonesia
	3.38
	7.54
	-11.90
	17.08

	Israel
	1.58
	6.00
	-11.37
	8.40

	Jordan
	4.67
	6.10
	-4.60
	15.70

	Korea
	1.75
	7.18
	-8.83
	13.25

	Malaysia
	1.00
	3.97
	-5.69
	8.27

	Mexico
	3.30
	5.01
	-6.47
	11.83

	Morocco
	1.44
	5.53
	-10.34
	12.15

	Pakistan
	0.75
	4.80
	-5.51
	9.44

	Peru
	0.24
	8.86
	-19.13
	13.86

	Philippines
	2.04
	5.29
	-3.95
	13.33

	Poland
	3.95
	4.66
	-3.97
	10.68

	Russia
	0.74
	9.29
	-15.97
	12.20

	South Africa
	3.55
	7.00
	-13.38
	13.37

	Taiwan
	0.73
	6.93
	-10.10
	10.12

	Thailand
	-0.19
	5.97
	-11.67
	10.73

	Turkey
	3.49
	10.92
	-21.46
	19.94

	Venezuela
	3.60
	7.09
	-1.99
	19.67

	Average
	2.68
	6.82
	-9.62
	13.80


Table 2

Intertemporal analysis.  US stock returns regressed on foreign exchange rates. ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. 
	
	
	Constant
	beta
	Adj. R2

	Full Sample
	CAD/USD
	0.009***
	-0.820***
	0.082

	
	EUR/USD
	0.009***
	0.054
	0.001

	
	GBP/USD
	0.009***
	-0.064
	0.000

	
	JPY/USD
	0.009***
	0.004
	0.003

	(trade weighted)
	TWUSD
	0.009***
	-0.078
	0.001

	
	
	
	
	

	1975-79
	CAD/USD
	0.009*
	-0.651*
	0.034

	
	EUR/USD
	0.007
	-0.104
	0.013

	
	GBP/USD
	0.008
	-0.112
	0.011

	
	JPY/USD
	0.007
	-0.017
	0.017

	
	TWUSD
	0.007
	-0.477
	0.013

	
	
	
	
	

	1980-84
	CAD/USD
	0.010**
	-0.920***
	0.091

	
	EUR/USD
	0.012**
	-0.358**
	0.052

	
	GBP/USD
	0.007
	0.024
	0.016

	
	JPY/USD
	0.008
	-0.024
	0.017

	
	TWUSD
	0.010**
	-0.430**
	0.046

	
	
	
	
	

	1985-89
	CAD/USD
	0.012*
	-0.686
	0.017

	
	EUR/USD
	0.016**
	0.299*
	0.027

	
	GBP/USD
	0.015**
	-0.220
	0.013

	
	JPY/USD
	0.016**
	0.267
	0.026

	
	TWUSD
	0.016**
	0.376
	0.021

	
	
	
	
	

	1990-94
	CAD/USD
	0.006
	-0.298
	0.003

	
	EUR/USD
	0.005
	-0.009
	0.017

	
	GBP/USD
	0.005
	-0.010
	0.017

	
	JPY/USD
	0.006
	0.081
	0.013

	
	TWUSD
	0.005
	0.040
	0.017

	
	
	
	
	

	1995-99
	CAD/USD
	0.022***
	-1.269***
	0.167

	
	EUR/USD
	0.019***
	0.508**
	0.067

	
	GBP/USD
	0.021***
	-0.479*
	0.039

	
	JPY/USD
	0.021***
	-0.069
	0.012

	
	TWUSD
	0.021***
	0.182
	0.011

	
	
	
	
	

	2000-04
	CAD/USD
	-0.006
	-1.044***
	0.204

	
	EUR/USD
	-0.003
	-0.006
	0.017

	
	GBP/USD
	-0.003
	0.110
	0.014

	
	JPY/USD
	-0.003
	-0.316
	0.025

	
	TWUSD
	-0.004
	-0.539**
	0.043


Table 3

Contemporaneous US stock returns regressed on foreign exchange rates during bull and bear markets.  (1) The relationship between US stock returns and foreign exchange rates during US stock bull and bear markets.  (2) The relationship between US stock returns and foreign exchange rates during US dollar bull and bear markets.  ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. 

	
	
	Constant
	beta
	Adj. R2

	Stock Bull Market:
	
	
	

	
	CAD/USD
	0.016***
	-0.663***
	0.061

	
	EUR/USD
	0.016***
	0.007
	0.003

	
	GBP/USD
	0.016***
	-0.026
	0.003

	
	JPY/USD
	0.016***
	-0.018
	0.003

	(trade weighted)
	TWUSD
	0.016***
	-0.101
	0.000

	
	
	
	

	Stock Bear Market:
	
	
	

	
	CAD/USD
	-0.016***
	-0.867***
	0.082

	
	EUR/USD
	-0.020***
	0.227
	0.007

	
	GBP/USD
	-0.018***
	-0.270
	0.016

	
	JPY/USD
	-0.019***
	0.140
	0.004

	
	TWUSD
	-0.020***
	0.077
	0.013

	
	
	
	
	

	Dollar Bull Market:
	
	
	

	
	CAD/USD
	0.013***
	-1.156***
	0.130

	
	EUR/USD
	0.010***
	-0.027
	0.006

	
	GBP/USD
	0.010***
	-0.025
	0.006

	
	JPY/USD
	0.011***
	-0.130
	0.004

	
	TWUSD
	0.012***
	-0.378**
	0.017

	
	
	
	
	

	Dollar Bear Market:
	
	
	

	
	CAD/USD
	0.007***
	-0.640***
	0.055

	
	EUR/USD
	0.008***
	0.081
	0.001

	
	GBP/USD
	0.008***
	-0.113
	0.004

	
	JPY/USD
	0.008***
	0.095
	0.001

	
	TWUSD
	0.008***
	0.045
	0.004


Table 4

Intertemporal analysis.  Granger causality test statistics.  Do foreign exchange rates Granger-cause changes in US stock returns.  ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. 

	
	CAD/USD
	EUR/USD
	GBP/USD
	JPY/USD
	TWUSD

	1974-2004
	0.81
	1.13
	0.77
	2.88*
	1.49

	
	
	
	
	
	

	1975-79
	2.55**
	1.50
	1.19
	2.51**
	1.55

	
	
	
	
	
	

	1980-84
	1.30
	1.64
	1.35
	1.41
	1.38

	
	
	
	
	
	

	1985-89
	1.34
	0.92
	0.85
	0.72
	1.18

	
	
	
	
	
	

	1990-94
	1.05
	2.26**
	1.86
	1.74
	1.99

	
	
	
	
	
	

	1995-99
	1.11
	1.35
	1.02
	2.14
	1.97

	
	
	
	
	
	

	2000-04
	1.72
	1.13
	0.76
	2.88*
	1.17


Table 5
Granger causality test statistics.  (1) Do foreign exchange rates Granger-cause changes in US stock returns during US stock bull and bear markets.  (2) Do foreign exchange rates Granger-cause changes in US stock returns during US dollar bull and bear markets.  ***, **, and * indicate significance at the 1%, 5%, and 10% levels, respectively. 

	
	CAD/USD
	EUR/USD
	GBP/USD
	JPY/USD
	TWUSD

	Stock Bull Market
	0.49
	0.54
	0.34
	1.42
	1.56

	
	
	
	
	
	

	Stock Bear Market
	4.48***
	2.74*
	3.28**
	6.69***
	5.28***

	
	
	
	
	
	

	Dollar Bull Market
	1.15
	1.06
	0.79
	3.63*
	1.80

	
	
	
	
	
	

	Dollar Bear Market
	1.63
	0.83
	0.91
	2.75**
	1.78*


Table 6
Summary statistics for Markowitz mean-variance efficient portfolio optimization.  
Comparison of international investment strategies in U.S. and foreign markets.  
	Time Period
	Percent change in U.S.$
	
	Portfolio Composition (in percent)

	
	
	Portfolio Attributes
	Restricted

Model (1)
	Restricted

Model (2)
	Restricted

Model (3)
	Unrestricted Model

	2000-04
	-10.94
	Mean 
	-0.30
	0.26
	0.92
	1.86

	
	
	Standard deviation 
	4.50
	4.38
	3.87
	3.86

	
	
	Return/Risk Ratio
	-6.68
	6.05
	23.86
	48.13

	
	
	% invested in U.S.
	100.00
	80.00
	50.00
	0.00

	
	
	% in Foreign

	0.00
	20.00
	50.00
	100.00

	1995-99
	8.58
	Mean 
	2.10
	2.36
	2.27
	2.41

	
	
	Standard deviation 
	3.91
	3.97
	3.83
	4.04

	
	
	Return/Risk Ratio
	53.78
	59.42
	59.23
	59.73

	
	
	% invested in U.S.
	100.00
	80.00
	50.00
	70.00

	
	
	% in Foreign

	0.00
	20.00
	50.00
	30.00

	1990-94
	0.33
	Mean 
	0.52
	1.07
	1.67
	1.82

	
	
	Standard deviation 
	3.23
	3.43
	3.94
	3.62

	
	
	Return/Risk Ratio
	16.24
	31.26
	42.35
	50.29

	
	
	% invested in U.S.
	100.00
	80.00
	50.00
	0.00

	
	
	% in Foreign

	0.00
	20.00
	50.00
	100.00

	1985-89
	-35.37
	Mean 
	1.34
	1.78
	2.32
	2.96

	
	
	Standard deviation 
	5.07
	4.39
	3.94
	4.24

	
	
	Return/Risk Ratio
	26.49
	40.55
	58.92
	69.79

	
	
	% invested in U.S.
	100.00
	80.00
	50.00
	0.00

	
	
	% in Foreign

	0.00
	20.00
	50.00
	100.00

	1980-84
	29.13
	Mean 
	0.77
	0.89
	1.08
	1.15

	
	
	Standard deviation 
	3.90
	3.62
	3.80
	4.01

	
	
	Return/Risk Ratio
	19.68
	24.64
	28.37
	28.59

	
	
	% invested in U.S.
	100.00
	80.00
	50.00
	39.45

	
	
	% in Foreign

	0.00
	20.00
	50.00
	60.55

	1975-79
	-7.61
	Mean 
	0.74
	1.16
	1.60
	1.95

	
	
	Standard deviation 
	4.22
	4.27
	4.42
	4.79

	
	
	Return/Risk Ratio
	17.50
	27.24
	36.07
	40.70

	
	
	% invested in U.S.
	100.00
	80.00
	50.00
	0.00

	
	
	% in Foreign
	0.00
	20.00
	50.00
	100.00


Table 7
Markowitz Mean-Variance Efficient Portfolio Optimization.  Portfolio Composition.
	Time Period 
	Country Investment
	Portfolio Composition (in percent)

	
	
	Restricted

Model (1)
	Restricted

Model (2)
	Restricted

Model (3)
	Unrestricted Model

	2000-04
	U.S.
	100.00
	80.00
	50.00
	0.00

	
	Austria
	
	0.00
	0.00
	16.86

	
	Columbia
	
	6.81
	6.03
	0.92

	
	Czech Republic
	
	13.19
	18.25
	18.56

	
	Jordan
	
	0.00
	25.72
	51.57

	
	Peru
	
	0.00
	0.00
	7.44

	
	Russia
	
	0.00
	0.00
	1.05

	
	Venezuela
	
	0.00
	0.00
	3.59

	1995-99
	U.S.
	100.00
	80.00
	50.00
	70.06

	
	Finland
	
	5.00
	7.31
	7.52

	
	Greece
	
	12.99
	14.48
	14.81

	
	Ireland
	
	0.00
	5.70
	1.64

	
	U.K.
	
	0.00
	17.33
	2.18

	
	Egypt
	
	2.00
	5.17
	3.79

	1990-94
	U.S.
	100.00
	80.00
	50.00
	0.00

	
	Greece
	
	0.00
	3.44
	3.23

	
	Netherlands
	
	0.00
	0.00
	21.03

	
	Italy
	
	0.00
	0.00
	7.70

	
	Brazil
	
	1.88
	1.43
	4.77

	
	Chile
	
	17.37
	29.58
	31.15

	
	Jordan
	
	0.00
	0.99
	18.81

	
	Mexico
	
	0.75
	9.03
	10.33

	
	Philippines
	
	0.00
	4.46
	2.47

	
	Turkey
	
	0.00
	1.08
	0.50

	1985-89
	U.S.
	100.00
	80.00
	50.00
	0.00

	
	Austria
	
	14.63
	22.14
	26.67

	
	Denmark
	
	0.00
	1.26
	17.09

	
	Finland
	
	0.00
	3.45
	5.26

	
	Ireland
	
	0.00
	0.00
	1.85

	
	Japan
	
	5.37
	23.16
	28.35

	
	Singapore
	
	0.00
	0.00
	8.06

	
	Sweden
	
	0.00
	0.00
	12.71

	1980-84
	U.S.
	100.00
	80.00
	50.00
	39.45

	
	Japan
	
	15.41
	29.80
	34.80

	
	Sweden
	
	4.59
	20.20
	25.75

	1975-79
	U.S.
	100.00
	80.00
	50.00
	0.00

	
	Australia
	
	0.00
	0.00
	6.15

	
	Canada
	
	0.00
	0.00
	9.86

	
	Hong Kong
	
	14.02
	20.54
	22.88

	
	Ireland
	
	5.98
	13.28
	14.42

	
	Japan
	
	0.00
	0.00
	22.90

	
	Norway
	
	0.00
	0.00
	4.35

	
	S. Africa
	
	0.00
	16.18
	19.44
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