Exercise 1 

Consider a bond paying a yearly coupon of £60 for 15 years. The face value is £900. The YTM is 7%. What is the present value of the bond at issuance?

What if the YTM is 4%? 10%? Comment on the relationship between YTM and bond prices.

If YTM is 7%: PV= £872.6

If YTM is 4%: PV= £1166.8

If YTM is 10%: PV = £671.8
The relationship between prices and YTM is non-linear. A 1% change in the YTM has more impact on the price is the change is downwards than if it is upwards. That’s why the absolute price change is larger when YTM drops to 4% than when if goes to 10%.
Exercise 2

Consider the following government coupon bond:

Per value = £1000

Coupon = 6% p.a. (paid every 6 months, i.e. £30)

Maturity = 10 years

What is the price if  the semi-annual yield is r=5%?
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Exercise 3

At year 0, Company Z issues a bond paying £50 in year 1 and £1050 in year 2. The default risk is zero and the spot rate is 7% for all maturities. At year 1, the spot rates have a 60% chance of dropping to 5% and a 40% chance of jump up to 10%.

i. What is the price of the bond if it is non callable? 

ii. What is the price of the bond if it is callable at the end of year 1, and the call price is £970? 
iii. What coupon should the callable bond have such that its price is equal to that of the non callable bond? 
iv. Why do companies issue callable bonds? 

Non-callable: You can compute it either by 
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Or more simply approximate by  
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(both methods are acceptable sinec r is low)
Callable:  
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The coupon on the callable bond should be £62.8 in order to equal the price of the non-callable bond. Indeed, 
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Exercise 4

Consider a company issuing at t=0 a convertible bond with a face value of £1000 a t=3. The annual coupon is 3.5% of the face value. The required annual yield on 3-year straight bonds of similar risk level is 6.5%.

If the convertible bonds are traded at £994 at t=0, what is the value of the conversion option at t=0?

Value of the straight bond: 
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The value of the conversion option is then £994-£920.54=£73.45
Exercise 5

1) The 1-year spot rate on US treasury bonds is 7%, the 2-year spot rate is 8% and the 3-year spot rate is 9%. 

a) Calculate the implied 1-year ahead, 1-year forward rate, [image: image8.png]fiz



. Explain why a 1-year forward rate of 10% could not be explained by the market.

b) Calculate the forward rates [image: image10.png]f23
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. What is the link between [image: image14.png]fiz, f23, faa



?

The forward rates are as follows:
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A 10% 1-year forward cannot be explained by the market. Indeed, it is not in the borrower’s interest to commit borrowing at 10% next period. The spot rates indicate that the market expects the rate to be 9% next period. It is therefore in the borrowers’ best interest to wait and borrow on the spot market next period.

The link between the forward rates is as follows:
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Hence, with any two of the three forward rates, you can deduct the third one.
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