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Abstract:

This paper examines the currency impact on risk-return outcomes, market correlations, and the relationship between volatility and correlation from the perspective of non-dollar based investments in addition to dollar-based investments commonly used in the past studies.  Using the data for 1988-97 period, the paper expects to find substantial difference in the size and the direction of the currency impact as the currency base of the investment is changed.  This paper also looks at the returns outcome with a forward market hedge.   

1. Introduction:

The benefits of international investment are measured in terms of higher return for a given level of risk or a lower risk for a given level of return than provided by a domestic investment. Two recognized sources of these benefits are market correlations and currency movements. Past research on these aspects of international investment has moved in three directions: correlation across markets, transmission of price volatility between markets, and the relationship between stock prices and the exchange rate movement.   

Market correlations are an important element of the international portfolio allocation process as they determine the benefits of international diversification. Findings of the past studies in regard to market correlation have been somewhat mixed.
 During the 1960s, developed markets were found to be highly correlated, and the correlation was weaker during the 1970s and 1980s. In studies covering long-term data, the correlation coefficients of national markets were found to be fluctuating over time, increasing in periods of high market volatility.  Past findings on the transmission of price changes between stock markets have also been mixed. Some studies find that innovations in the U.S. market are rapidly transmitted to other markets without any strong evidence of the reverse occurrence. Others find the U.S. market did not provide a lead to other markets. 
 In contrast, Lin et al. (1994) find evidence for bi-directional transmission of returns and volatility between New York and Tokyo markets.

Studies examining the relationship between stock prices and exchange rates have been relatively few. Studying the relationship between stock prices and exchange rate movements, Aggarwal (1981) finds a significant relationship between an appreciating U.S. dollar and U.S. stock prices; Soenan and Hennegar (1988) find the opposite relationship.
  Studying the impact of currency movement on the risk-return outcome, Solnik and Noetzlin (1982) find that the exchange factor adds 15% to the total return averaged over the1970-80 period on a dollar-based investment.

It is important to note that in international investments, the positive benefits of low correlation across markets can be outweighed by the negative impact of changes in the exchange rates, and vice versa.  The impact of exchange rate changes on the outcome of an international investment is also dependent on the base currency of the investment portfolio. Past studies of international portfolio investment invariably focus on these issues from the perspective of an U.S. investor (i.e., a dollar-based investment).  

In this paper, we examine the impact of exchange rate movement from the perspective of investors with non-dollar based investments to investigate whether the foreign investment environment faced by these investors is the same as the one faced by the U.S. investors. We select six major capital markets (U.S., Canada, Germany, United Kingdom, Japan, and Switzerland) and consider an investor from each of these nations investing in the stock markets of the other five countries.
   

The plan of the paper is as follows. The methodology and sources and types of data used are outlined in the second section. The results of the study are presented in the third section. The fourth section contains the summary and conclusion. 

2. Data and Methodology

We use monthly data on stock indices and exchange rates. The data cover the 1988 – 1997 period and are collected from the Financial Times sources. The stock index series used in the study are: Toronto Composite (Canada), DAX30 (Germany), Nikkei 225 (Japan), SMI Index (Switzerland), Ordinary Shares (U.K.), and S&P500 (U.S.). All series are end-of-period values. The following time series are calculated from the data for our analysis: compound rates of return in local currencies, compound rates for return in investor currencies, compound returns with foreign hedge, currency gains, currency risks, return volatility measures in local and investor currencies, and measures of market correlation in local and investor currencies. 

3. Risk and Return

Investing in a foreign stock market is equivalent to investing in two assets: foreign stocks and foreign currency. Therefore, the return-risk outcome of a foreign investment can be separated into contributions from the local market factors and the currency factor. The currency impact on the return outcome can be positive or negative, and can be a substantial part of the total return. Preliminary return and volatility measures in both local currencies and investor currencies for two of our five investors are calculated and reported in Table 1(A)-1(B); Table 1(C) through 1(F) and the hedged returns are in process of being calculated.  The results for just the first two countries reveal that the exchange gain during the period is generally negative for U.S. and Canadian investors.  

	     Insert Table 1(A)-1(F) here


The U.S. market has provided higher returns with lower risk to U.S. investors than the returns available from Canadian market. This happened not because all the other market performed poorly during this period, but because the exchange rate movement had negative impact on Canadian market.     

As in the case of total return, the total risk associated with a foreign market has two components: the local risk (the systematic risk of the local market) and the exchange risk. The data reveal some interesting relationships:

(1) The total risk to U.S. and Canadian investors is generally lower than the local risk. Solnik and Noetzlin (1982), however, find the total risk consistently higher than the local risk for dollar-based investment during the 1970-80 period. 

(2) The exchange risk is smaller than the systematic risk of the local market. This supports the findings of Solnik and Noetzlin.

(3) The difference between the total risk and the local risk (the difference attributable to currency factor) is smaller than the exchange rate volatility. Solnik and Noetzlin also observe this difference. This difference is explained by the generally low and sometimes negative correlation found between stock returns and exchange rate movement for these countries (see Table 2). 

	             Insert Table 2 here


Market Correlation and Volatility.

The risk attributed to the currency factor and its share in the total risk varies from country to country.  It broadly amounts to 7% of the total risk for U.S. investors and 11% for the Canadian investor.   

The return correlations of the six markets studied in this paper are reported in Table 3. The mean correlations of U.S. and Canadian markets with foreign markets are about 0.50.  Also, the correlations tend to be higher when returns are measured in the local currency than when the returns are measured in the investor currency. This is expected to be true for all six investor groups in the study, although only the rsults for the US and Canada are currently reported in Table 4.  These results suggest that currency changes have significant impact on return correlations and, therefore, on the international investment choices. Some recent studies point out that stock market correlations fluctuate widely over time, and a close link exists between correlations and volatility.
  High correlations are found to be generally associated with high volatility. This makes it difficult for investors to diversify when they most need it. 

	                   Insert Table 3 here


	                    Insert Table 4 here


We examine our data to find if this is true for the six investor countries. We will calculate the 36-month moving average measures of correlations and volatility for the six investors with respect to the six target markets, and regress the correlation measures on volatility measures for each pair of countries following the procedure used by Solnik et al (1996). To avoid the autocorrelation problem created by the 35-month overlap between two successive measures of correlations and volatility, we will use monthly innovations in correlation and volatility in the regression.  Results are reported for two of the six investor countries in Tables 5A-5B.  

In the case of the U.S., correlation is positively related to volatility in all cases. These findings with respect to the U.S. are similar to those of Solnik et al. (1996) except in one respect. They find that changes in U.S. volatility have a stronger influence than the non-U.S. volatility in every case. Our results indicate the opposite except in the case of U.S.-U.K. and U.S.-Japan correlations. The signs and significance of volatility in other country regressions are mixed. Based on this finding, we cannot conclude that high correlations are always associated with high volatility, and, therefore, portfolio managers’ ability to benefit from international diversification during high volatility is reduced. 

	               Insert Table 5(A)-5(B) here


4. Conclusion


In most of the past studies examining market correlations, risk-return outcome of an international investment, and the impact of exchange rate movement on the risk-return outcome a dollar-based investment is used.  In this paper, we investigate the impact of exchange rate movement from the perspective of non-dollar-based investments to determine if there are any major differences in the way the exchange rate affects investment outcomes and market correlations.  For this purpose, we choose six investor countries and target markets and analyze the data from 1988 to 1997.



The preliminary results of this study indicate that U.S. investors generally did better investing at home than in Canada and that the currency gain has been consistently negative. Canada did better investing abroad than at home. In addition, currency rate movements have a negative impact for both US and Canada. 
Our study finds the correlation for these two major national markets is 0.675. This may confirms the continued existence of benefits from international portfolio diversification, in spite of the reported increases in integration and globalization of markets. Also, we find that the return correlations tend to be lower when returns in both markets are measured in the investor’s own currency (US-Canada, 0.603).  This highlights the importance of the currency factor in determining the benefits of international diversification. 

Table 1(A): Risk & Return for U.S. Investors.

	Stock

Market
	Annual Return

% p.a.
	Local Return

% p.a.
	Exchange

Gain/loss % p.a.
	Total Risk

% p.a.
	Local Risk

% p.a.
	Exchange Risk % p.a.

	Canada
	5.79
	7.03
	-1.24
	15.73
	14.16
	5.21

	Germany
	12.11
	12.61
	 0.50
	16.98
	22.64
	9.87



	Japan
	-7.48
	-6.14
	-1.34
	25.09
	25.08
	9.61

	Switz.
	13.27
	14.81
	-1.54
	20.12
	22.95
	12.49

	U.K.
	7.94
	9.59
	-1.65
	10.77
	13.93
	10.62

	U.S
	13.77
	
	
	14.33
	
	


Table 1(B): Risk & Return for Canadian Investors.

	
	Annual Return

% p.a.
	Local Return

% p.a.
	Exchange

Gain/loss % p.a.
	Total Risk

% p.a.
	Local Risk

% p.a.


	Exchange

Risk % p.a.

	Canada
	7.03
	
	
	14.16
	
	

	Germany
	13.76
	12.61
	 1.05
	16.31
	22.64
	11.06

	Japan
	-6.62
	-6.14
	-0.48
	23.75
	25.08
	12.41

	Switz.
	14.26
	14.81
	-0.55
	22.37
	22.95
	13.92

	U.K
	8.95
	9.59
	-0.64
	10.67
	13.93
	11.36

	U.S.
	14.87
	13.77
	 1.10
	13.29
	14.13
	5.23


Table 2. Correlation Between Stock Returns and Currency Fluctuation*

	Stock Return
	Canadian $ 
	U.S. dollar

	Canada
	-
	-0.099

	Germany
	-0.062
	-0.174

	Japan
	0.044
	0.070

	Switzerland
	0.022
	-0.055

	U.K.
	-0.058
	0.094

	U.S.
	0.079
	-


* A row represents a national stock market index and a column a currency.  A coefficient (e.g. 0.033) is the correlation between the row stock market return (e.g. Japan) and monthly exchange rate fluctuation in the column currency (e.g. Finnish Markka).  The exchange rate is expressed as the value of the row currency in terms of the column currency (e.g. Finnish Markka per yen).
Table 3: Correlation Between Stock Index Returns (local currency)

	Stock Return
	Canada
	Germany
	Japan
	Switz
	U.K.
	U.S.

	Canada
	1.000
	0.459
	0.344
	0.532
	0.546
	0.675

	Germany
	
	1.000
	0.322
	0.626
	0.590
	0.518

	Japan
	
	
	1.00
	0.351
	0.358
	0.373

	Switz.
	
	
	
	1.00
	0.659
	0.624

	U.K
	
	
	
	
	1.00
	0.648

	U.S.
	
	
	
	
	
	1.000


Table 4: Return Correlations measured in Foreign (Local) and Home currencies.

	
	
	Canada
	Germany
	Japan
	Switz.
	U.K.
	U.S.

	Canada
	L
	
	0.459
	0.344
	0.531
	0.546
	0.675

	
	H
	
	0.289
	0.279
	0.348
	0.414
	0.603

	
	
	
	
	
	
	
	

	U.S.
	L
	0.675
	0.517
	0.373
	0.623
	0.647
	-

	
	H
	0.656
	0.419
	0.281
	0.475
	0.538
	-


Table 5A. Correlation and Volatility – U.S. (t-statistics are in the parenthesis)

	
	Constant
	Volatility

U.S
	Volatility

Non-US
	Adjusted

R2

	US-Canada
	0.0002

(0.08)
	9.92

(3.95)
	10.58

(4.69)
	0.89



	US-Germany
	0.001

(0.5)
	1.65

(0.66)
	11.35

(7.64)
	0.83

	US-Japan
	0.001

(0.29)
	8.50

(2.71)
	2.19

(1.27)
	0.62

	US-Switz
	0.0002

(0.07)
	0.20

(0.08)
	12.46

(7.7)
	0.86

	US-U.K.
	-0.0004

(-0.134)
	8.93

(4.36)
	8.808

(3.34)
	0.79


Table 5B. Correlation and Volatility – Canada (t-statistics are in the parentheses)

	
	Constant
	Volatility

Canada
	Volatility

Non-Canadian
	Adjusted

R2

	Canada-US
	0.0002

(0.13)
	10.58

(4.69)
	9.61

(3.95)
	0.77

	Canada-Germany
	-0.0004

(-0.13)
	1.40

(0.56)
	7.25

(4.61)
	0.77

	Canada-Japan
	-0.0001

(-0.38)
	-4.59

(-1.31)
	5.86

(2.87)
	0.30

	Canada-Switz
	-0.0029

(-1.05)
	-8.96

(-3.85)
	13.23

(7.610
	0.68

	Canada-U.K.
	0.00014

(0.04)
	18.89

(8.09)
	-0.22

(-0.07)
	0.85
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� See Agmon(1972), Riply(1973), Finnerty and Schneeweis(1979), Dwyer and Hafer (1988), Meric and Meric (1989), Longin and Solnik (1995), and Solnik et. al.(1996).


� See Eun and Shim (1989), Koch and Koch (1991), Theodossiou and Lee (1993), Liu, Pan, and Fung (1996); Lau and Diltz(1994), Aggarwal and Park(1994).


� See also Ma and Kao (1990).


� We are, however, aware of the fact that the overall impact of exchange rate movement can only be judged in the context of an internationally diversified portfolio.


� The total risk cannot be obtained by adding the local risk and the currency risk except when stock returns and exchange rates are perfectly correlated. This is explained by the following:


(2T = (2l + (2c  + 2((l (c , where (T = total risk, (l  = local risk, (c  =  currency risk, and ( = correlation between stock return and exchange rate.


� See Solnik et al. (1996), Erb et al. (1994) and Longin and Solnik (1995)





