In-class Example: Bond Portfolio Duration and Convexity 
A bond portfolio named EXAMPLE, comprises four bonds (face value=$1000):

1) 100 semi-annual bonds, with 6% coupon rate, 4 years to maturity.
2) 200 zero coupon bonds, 5 years to maturity.
3) 300 annual bonds, with 4% annual coupon rate, 6 years to maturity.
4) 400 zero coupon bonds, 20-year maturity. 

1. If the required yield (discount rate) is 5% for all bonds per year, what is the market fair value of EXAMPLE? What is each bond’s weight in the portfolio?
2. Given 5% initial yield, what is the EXAMPLE’s duration (use Macaulay’s duration)? 
3. What is the time to maturity of EXAMPLE? Is EXAMPLE’s duration shorter or longer than its time to maturity? What is the meaning of EXAMPLE’s duration, how to interpret it? 

4. According to the price-duration formula with Macaulay’s duration D, if the yield increases from 5% to 6%, the EXAMPLE’s market value should fall by?
5. Considering EXAMPLE’s convexity, if each bond’s convexity is given as follow:

	Bond 1 (semi-annual coupon bond): 
	252

	Bond 2 (zero coupon bond):             
	137

	Bond 3 (annual coupon bond):        
	305

	Bond 4 (zero coupon bond):                              
	180


Given EXAMPLE’ convexity, when the yield increases from 5% to 6%, the EXAMPLE’s market value should fall by?

6. What is the difference of price drop between a formula with and without convexity?

7. Repeat question 4, 5, and 6 if the yield decreases from 5% to 4%.

