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I. Purpose 

Op-
timizing the Fixed Income Component of a Portfolio,

II. Municipal Bonds Defined 

III. Municipal Bond Returns 
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Table 1:  Historical Treasury and Municipal Bond Returns (%) 

(Annualized monthly returns, January 1990 to September 2009)
 Mean Std. 

Deviation 
Mean/Std. 
Deviation 

Barclays Capital Municipal Bond Index 3 Years 5.05 1.98 2.55 
Barclays Capital Treasury Bond Index 1-5 Years 6.03 2.42 2.49 
Barclays Capital Municipal Bond Index 7 Years 6.20 3.90 1.59 
Five-Year US Treasury Notes 6.75 4.58 1.47 

Table 2:  Treasury and Municipal Bond Term and Credit Characteristics 

(As of September 30, 2009)
 Duration Avg Quality 

Barclays Capital Municipal Bond Index 3 Years 2.6 AA1/AA2 
Barclays Capital Treasury Bond Index 1-5 Years 2.7 AAA 
Barclays Capital Municipal Bond Index 7 Years 5.1 AA2/AA3 
Five-Year US Treasury Notes 4.8 AAA 

Table 3:  Historical Minimum Returns (%) 

(Total returns, January 1990 to September 2009)
 Monthly Quarterly Annual 

Barclays Capital Municipal Bond Index 3 Years -1.49 -1.67  0.07 
Barclays Capital Treasury Bond Index 1-5 Years -1.65 -2.56 -0.88 
Barclays Capital Municipal Bond Index 7 Years -3.41 -4.08 -2.77 
Five-Year US Treasury Notes -3.34 -6.08 -5.55 
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Table 4:  Historical Correlation Matrix 

(Monthly returns, January 1990 to September 2009)
 S&P 500 ST Municipal ST Treasury Interm. 

Municipal 
Barclays Short Term Municipal 0.06    
Barclays Short Term Treasury -0.07 0.67   
Barclays Intermediate Municipal 0.11 0.93 0.62  
Intermediate Treasury -0.05 0.65 0.96 0.65 

Table 5:  Historical Correlation Matrix when Equity Returns are Negative 

(Monthly returns, January 1990 to September 2009)
 S&P 500 ST Municipal ST Treasury 

Interm. 
Municipal 

Barclays Short Term Municipal -0.02    
Barclays Short Term Treasury -0.22 0.56   
Barclays Intermediate Municipal 0.03 0.96 0.54  
Intermediate Treasury -0.17 0.56 0.97 0.57 
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IV. Sample Portfolios 

Table 6:  Historical Returns (%) 

(Annualized monthly returns, January 1990 to September 2009) 
 Average  

Return 
Standard 
Deviation 

Min. Monthly 
Return 

S&P 500 8.0 15.1 -16.8 
Barclays Short Term Municipal 5.1 2.0 -1.5 
Barclays Intermediate Municipal 6.2 3.9 -3.4 

Table 7:  Sample Model Portfolios 

(January 1990 to September 2009)
Portfolio 1 2 3 
S&P 500 70% 70% 70% 
Barclays Short Term Municipal 30% 15% 0% 
Barclays Intermediate Municipal 0% 15% 30% 
Performance     
Average Return  7.4% 7.5% 7.7% 
Standard Deviation  10.6% 10.7% 10.7% 
Sharpe Ratio  0.33 0.34 0.36 
Min Monthly Return  -11.7% -11.8% -11.9% 
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V. Portfolio Optimization 

Figure 1:  Historical Correlation between Stocks and Taxable Bonds 
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Figure 2:  Historical Correlation between Stocks and Bonds 

Table 8:  Asset Class Return and Volatility Assumption Inputs 

 Short Term Municipal Intermediate Term Municipal Equity 

Expected Return 5.0% 6.5% 10.1% 

Standard Deviation 2.0% 4.1% 17.2% 

Table 9:  Correlation Assumption Inputs 

(January 1990 to September 2009)
 Short Term Muni Intermediate Term Muni 

Short Term Muni 1.00 0.93 
Intermediate Term Muni 0.93 1.00 
Equity 0.06 0.11 
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Figure 3:  Optimal Portfolio Allocations Varying Volatility and Marginal Tax Rate 

Expected SD 3.0% 5.0% 7.0% 9.0% 
Expected Return 5.9% 7.2% 7.8% 8.3% 

VI. Conclusion 

Optimizing the Fixed Income Component of the Portfolio

Tim J. Heaven Jr. 
Goodloe H. White, CFA 

December 2009 
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