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1. Solution  

a. The price value of a basis point is:  

$114.1338 − $114.0051 = $0.1287  

 

b. the approximate percentage price change for a 1 basis point increase in interest rates (i.e., ∆y = 

0.0001), ignoring the negative sign is:  

11.28 × (0.0001) × 100 = 0.1128%  

Given the initial price of 114.1338, the dollar price change estimated using duration is:  

0.1128% × 114.1338 = $0.1287 

 

 

2. Solution  

a. For a 25 basis point rate shock, the duration formula is:  

 

b. For a 50 basis point rate shock, the duration formula is: 

 

 

 

3. Solution  

a. For a 10 basis point change:  

duration for 8% 4-year bond = 3.44  

duration for 8% 25-year bond = 12.94  

∆𝑦∗ = 0.0010 

For the 8% 4-year bond: approximate percentage price change for 10 basis point change in yield 

(∆𝑦∗ = 0.0010):  

10 basis point increase:  

approximate percentage price change = −3.44 × (0.0010) × 100 = −0.34%  

10 basis point decrease:  

approximate percentage price change = −3.44 × (−0.0010) × 100 = +0.34%  
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For the 8% 25-year bond: approximate percentage price change for 10 basis point change in yield 

(0.0010):  

10 basis point increase:  

approximate percentage price change = −12.94 × (0.0010) × 100 = −1.29%  

10 basis point decrease:  

approximate percentage price change = −12.94 × (−0.0010) × 100 = +1.29% 

 

b. For the 4-year bond, the estimated percentage price change using duration is excellent for a 10 

basis point change, as shown below: 

 

For the 25-year bond, the estimated percentage price change using duration is excellent for a 10 

basis point change, as shown below: 

 

 

 

4. Solution  

a. For a 200 basis point change:  

duration for 8% 4-year bond = 3.44  

duration for 8% 25-year bond = 12.94  

∆𝑦∗ = 0.02  

For the 8% 4-year bond: approximate percentage price change for 200 basis point change in yield 

(∆𝑦∗ = 0.02):  

200 basis point increase:  

approximate percentage price change = −3.44 × (0.02) × 100 = −6.89%  

200 basis point decrease:  

approximate percentage price change = −3.44 × (−0.02) × 100 = +6.89%  

For the 8% 25-year bond: approximate percentage price change for 200 basis point shock: 

200 basis point increase:  

approximate percentage price change = −12.94 × (0.02) × 100 = −25.88%  

200 basis point decrease:  

approximate percentage price change = −12.94 × (−0.02) × 100 = +25.88% 

 

b. For the 4-year bond, the estimated percentage price change using duration is excellent for a 200 

basis point change, as shown below: 
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For the 25-year bond, the estimated percentage price change using duration is excellent for a 200 

basis point change, as shown below: 

 

 

 

5. Solution  

a. The convexity adjustment for the two 25-year bonds is:  

For the 5% 25-year bond:  

𝐶 = 141.68  

∆𝑦∗ = 0.02  

convexity adjustment to percentage price change = 141.68 × (0.02) 2 × 100 = 5.67%  

 

For the 8% 25-year bond:  

C = 121.89  

convexity adjustment to percentage price change = 121.89 × (0.02) 2 × 100 = 4.88% 

 

b. Estimated price change using duration and convexity adjustment.  

For the 5% 25 year bond:  

duration = 14.19  

∆𝑦∗ = 0.02  

approximate percentage price change based on duration = −14.19 × 0.02 × 100 = −28.38%  

convexity adjustment = 5.67%  

Therefore, 

 

 

For the 8% 25-year bond: 
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duration = 12.94  

∆𝑦 ∗ = 0.02  

approximate percentage price change based on duration = −12.94 × 0.02 × 100 = −25.88%  

convexity adjustment = 4.88% 

 

 

c. For a large change in rates of 200 basis points, duration with the convexity adjustment does a 

pretty good job of estimating the actual percentage price change, as shown below. 

 


