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§ Horizontal axis – number of stocks, vertical axis – typical variance of a portfolio  

§ Top line – consider a universe of only US stock and compute the average variance of a typical 

individual US stock which is normalized to 1  

§ Imperfect correlation ∴ relative portfolio variances decline with the addition of stocks – portfolio 

variance falls quickly as more stocks are added, but difficult to reduce variance further after including 

30 stocks  

§ Curve settles at a level of ~29% of the beginning variance ∴ more than 70% of the variance of a 

typical stock can be eliminated through diversification (nonsystematic variance)  

§ Lower line – stocks can be added from other countries and the equally weighted portfolios goes 

down much more quickly as stocks are added 

§ Variance of the portfolio falls to barely 10% of the variance of a typical US stock  

 

§ Variance of a large equally weighted portfolio = average covariance among stocks in the portfolio  

§ Stock returns are sensitive to interest rates which depend on monetary policies and business cycles – 

business cycles affect cash flow prospects and discount rates as investors become more risk averse in 

recession and less risk averse during booms – cannot be diversified away in a single domestic 

portfolio  

§ When foreign stocks are added, these risks can be diversified away because US monetary policies 

and business cycles are not perfectly correlated – however, most stocks are positively correlated ∴ 

you cannot diversify away all of a portfolio’s variance, no matter how many international stocks are 

added to the portfolio  

§ Average covariance is positive ∴ even large portfolio of international stocks will have a positive 

variance – variance that cannot be diversified away is systematic or market variance  

§ When an investor holds a diversified portfolio, a stock’s contribution to the variance of the portfolio 

depends on its covariance relative to the other stocks in the portfolio  

 

 



Idiosyncratic Variance Changes over Time 

§ Variance split up into idiosyncratic component (60-75% of a firm’s return, decreases when portfolio is 

constructed with securities that are < perfectly correlated) and systematic component – latter being 

the source of risk  

§ Stock returns of countries that are in close geographic proximity and have significant exports and 

imports to one another correlate more highly  

 

What drives correlations of returns? 

1. Industrial structures – firms in same industries are buffeted by same shocks affecting cash flows and 

profitability (systematic risks move together ∴ discount rates and expected cash flow variations are 

closely related)  

2. Limited trade and relatively independent monetary policies implied that business cycles showed little 

correlation across countries ∴ low correlations among cash flows in different countries  

3. Policies affecting the degree of integration and independence of business cycles (Greek stock market 

returns have historically not been highly correlated with the returns of other countries)  

4. Irrational investor behaviour may induce excess correlations across equity markets, especially during 

crisis periods  

Bear market return correlations are much higher than the bull market correlations 

 

Effect of International Diversification on Sharpe Ratios – Portfolio Risk and Return 

§ Care about the Sharpe ratio of the portfolio that results from international diversification  

§ US returns by r and foreign return (in dollars) by r*  - the expected return of the new portfolio is   

(1-w)E[r] + We[r*] and aggregates linearly (unlike volatility)  

§ Volatility of new portfolio: 

  

 

§ Because covariance is a function of the correlation, correlations really matter   

 

When does International Diversification Improve the Sharpe Ratio? 

§ Sharpe ratio goes up when you add a little bit of foreign equity exposure if the following holds: 

  

 

§ Ratio improves if the Sharpe ratio of the new asset is higher than the Sharpe ratio of the US portfolio 

multiplied by the correlation between US return and international return  

§ The lower the correlation with the US market, the lower the Sharpe ratio of the foreign market needs 

to be for it to become an investment that increases the Sharpe ratio  

§ Markets that have low correlation with the US market are the best diversifiers of a US portfolio  

	


