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Index Source Description

International 
Diversified Equity

MSCI EAFE The MSCI EAFE Index is a stock market index that is designed to measure the equity 
market performance of developed markets outside of the U.S. & Canada. It is maintained by 
MSCI Inc., a provider of investment decision support tools; the EAFE acronym stands for 
Europe, Australasia and Far East.

Aggressive Foreign 
Equity

MSCI Emerging 
Markets

The MSCI Emerging Markets Index captures large and mid cap representation across 27 
Emerging Markets (EM) countries.  With 1,381 constituents, the index covers approximately 
85% of the free float-adjusted market capitalization in each country.

Index Price Returns Dividend Yields

MSCI EAFE (Bloomberg: MXEA Index) 12/1969 – Present 1/1995 – Present

MSCI Emerging Markets (Bloomberg: 
MXEF Index)

1/1968 – Present 1/1997 – Present



International Equity Indices – International Diversified Equity
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Start by Regressing Historical Returns against US Large Cap (S&P 500)

• Separate regressions for Price and Dividend Yield

• Use overlapping period with Aggressive Foreign Equity

• Given relatively short period available for Dividend Yield, will use different periods for 
the two calculations



International Equity Indices – International Diversified Equity
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Historical relationship:

• MSCI EAFE Price Return = 86.4% * S&P 500 Price Return – 0.30% + Residual with 3.2% 
standard deviation
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Historical relationship:

• MSCI EAFE Price Return = 86.4% * S&P 500 Price Return – 0.30% + Residual with 3.2% 
standard deviation
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Historical relationship:

• MSCI EAFE Dividend Yield = 165.2% * S&P 500 Dividend Yield – 0.24% + Residual with 
0.36% standard deviation



International Equity Indices – International Diversified Equity
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Historical relationship:

• MSCI EAFE Dividend Yield = 165.2% * S&P 500 Dividend Yield – 0.24% + Residual with 
0.36% standard deviation



International Equity Indices – Aggressive Foreign Equity

7

Regress Historical Returns against US Large Cap and International Diversified Equity

• Need to avoid issues with multicollinearity
• Two dependent variables are highly correlated

• Can lead to issues with standard regression analysis

• Can lead to unstable results for projections

• Avoid this issue by performing multiple regressions
• First, regress the actual data against the S&P 500 since this is the native GEMS index

• Second, regress the residual against MSCI EAFE

• Correlated variables aren’t included in the same regression, so no issue with multicollinearity

• Similar to Cholesky factorization process used to decompose correlation matrices



International Equity Indices – Aggressive Foreign Equity
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Historical relationship:

• MSCI EM Price Return = 104.8% * S&P 500 Price Return + 0.03% + Residual



International Equity Indices – Aggressive Foreign Equity
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Historical relationship:

• MSCI EM Residual Price Return = 28.2% * MSCI EAFE Price Return - 0.10% + Residual 
with 4.6% standard deviation



International Equity Indices – Aggressive Foreign Equity
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Combined Model:

• MSCI EM Price Return = 104.8% * S&P 500 Price Return + 28.2% * MSCI EAFE Price Return 
- 0.07% + Residual with 4.6% standard deviation



International Equity Indices – Aggressive Foreign Equity
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Historical relationship:

• MSCI EM Dividend Yield = 87.5% * S&P 500 Dividend Yield + 0.82% + Residual



International Equity Indices – Aggressive Foreign Equity
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Historical relationship:

• MSCI EM Residual Dividend Yield = 11.9% * MSCI EAFE Dividend Yield - 0.33% + Residual 
with 0.36% standard deviation



International Equity Indices – Aggressive Foreign Equity
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Combined Model:

• MSCI EM Dividend Yield = 87.5% * S&P 500 Dividend Yield + 11.9% * MSCI EAFE Dividend 
Yield - 0.33% + Residual with 0.36% standard deviation



Simulated Results – Historical Returns
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Simulated Results – Month 360 from Dec 2020 run
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Simulated Results – Month 360 from Dec 2020 run
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Simulated Results – Month 360 from Dec 2020 run
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Index S&P 500 MSCI EAFE
MSCI EAFE 74%
MSCI EM 67% 71%

Historical Correlation:

Index S&P 500 MSCI EAFE
MSCI EAFE 78%
MSCI EM 78% 68%

Simulated Correlation:



International Equity Indices – Final Models

18

International Diversified:

• Price Return = 86.4% * S&P 500 Price Return + 0.07% + Residual with 3.2% standard 
deviation

• Dividend Yield = 165.2% * S&P 500 Dividend Yield – 0.24% + Residual with 0.36% standard 
deviation

Aggressive Foreign:

• Price Return = 104.8% * S&P 500 Price Return + 28.2% * MSCI EAFE Price Return -
0.24% + Residual with 4.6% standard deviation

• Dividend Yield = 87.5% * S&P 500 Dividend Yield + 11.9% * MSCI EAFE Dividend Yield -
0.33% + Residual with 0.36% standard deviation
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