Exercise 6

Consider that the spot yield on government bonds are 3%, 4% and 5% for 1-year, 2-year and 3-year maturity respectively. For corporate BBB bonds, the spot yields are 6%, 8% and 11% respectively. If the recovery rate is 0%, what is the implied cumulative probability that companies issuing BBB bonds will default after 3 years? What if the recovery rate is 10%?

The forward rates are:
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 the probability that the corporate bond will not default between year 0  and year 1.
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For further periods:


[image: image4.wmf]%

7

.

8

1

913

.

0

172

.

1

07

.

1

%

54

.

4

1

9545

.

0

10

.

1

05

.

1

23

23

12

12

=

-

Þ

=

=

=

-

Þ

=

=

p

p

p

p


The cumulative probability of default is then around 1-0.9717*0.9546*0.91=15.3%
If the recovery rate is 10%, we get:
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The same way we find:
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The  cumulative probability of default is then 1-0.9686*0.9495*0.9033=16.9% 
Exercise 7

Two banks can borrow from the corporate sector on the following terms :





Bank A

Bank B

Fixed-rate loans

9.5%


8.75%

Floating-rate loans

LIBOR+1%
            LIBOR+0.75%

Design a suitable interest rate swap between the two banks. 

Both banks borrow in their relative strength. Since Bank B advantage on Bank A is 0.75% on fixed-rate and 0.25% on floating-rate, bank B borrows on fixed rate (8.75%), and bank A borrows on floating-rate from the market (Libor+1%). 

They will enter a swap if Bank A wishes to have a fixed-rate and Bank B wishes to have a floating rate. The swap contract is such that (assuming the swap bank takes no commission) Bank B pays Libor and receives a fixed rate F, whilst Bank A receives Libor and pays a fixed rate F.


[image: image7]
The cost of financing for bank A is then :  Libor +1% -Libor +F = F+1%

For Bank B: 8.75%+Libor-F

Bank A will enter  the swap if benefits from it, i.e. if 

F+1%<9.5%, that is F<8.5%

Bank B will enter if:

8.75%+Libor-F < Libor +0.75%, that is if F>8%.

Therefore F will lie between 8% and 8.5%. 

Exercise 8

The performance of five portfolios last year was as follows:

	Portfolio
	Return (%)
	Standard deviation of return (%)
	Beta

	A
	12
	4
	1

	B
	6
	2
	0.5

	C
	9
	4
	0.7

	D
	13
	6
	1.3

	E
	11
	3
	1.7


The riskless interest rate is 4%, and the return of the market is 8%

i. Rank the portfolios using Sharpe’s measure

ii. Rank the portfolios using Treynor’s measure

iii. Rank the portfolios using Jensen’s measure

iv. With reference to your calculations, how well was portfolio E managed?

v. How can you explain the differences in the ranking of the portfolios?

	Portfolio
	Sharpe
	Treynor
	Jensen alpha

	A
	2
	8
	4

	B
	1
	4
	0

	C
	1.25
	7.14
	2.2

	D
	1.5
	6.92
	3.8

	E
	2.33
	4.11
	0.2


Sharpe ranking : E>A>D>C>B

Treynor ranking: A>C>D>E>B

Jensen ranking: A>D>C>E>B

E does well for Sharpe but badly for Treynor. For Jensen, it is also badly ranked although the alpha is positive. 
Exercise 9

Suppose that the current market price of a stock is $60. Next year price will be either 

$70 or $50. Suppose that investors can borrow at 8%. What is the value of a call option on that stock if the exercise price is $60?

If you buy a call option, you will get either $10 or $0 next period. 

You can replicate these payoffs by buying ½ share today and borrowing X. The value from the ½ share will be either 0.5*70=$35 or 0.5*50=$25 tomorrow. To equalize the payoffs of the call option, you must borrow X such that you have to repay $25 tomorrow. Since the interest rate is 8%, X=25/1.08=$23.14. 

Hence, the total payoff tomorrow will either $35-$25=$10, or $25-$25=$0. This is identical to the call option payoffs. 

The cost of this strategy is the cost of ½ share ($30) minus what is borrowed ($23.14), so $6.86 in total.

Therefore, $6.86 is also the price of the option.
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