


Show all work for credit. When using the calculator, type what you enter in each button. This will get you partial credit if the final answer is not correct.



Part 1.
A company is planning to borrow $120 million after three months for a period of six months. The quote for the loan is LIBOR. The loan rate, LIBOR, will be determined at the start of loan and stay the same for its duration. Currently LIBOR is 3%. The company is willing to pay 3.25% fixed interest on the loan to avoid variable interest. 
Part a. Construct a Forward Rate Agreement (FRA) for the company. 
 The  company will  enter into a 3*9FRA to borrow 120M for a six month period at  3.25% Additionally, the LIBOR raises above 3.25%, the company benefits and receives the difference      but will pay the difference if it goes below 3.25%
Part b. Should the company buy or sell the FRA?
 The company is a borrower and will avoid increase in interest rates and therefore will by the FRA
Part c. Show the cash flows at the beginning of the loan for cases if LIBOR equals 2.5%, 3.25%, and 3.75%.
The Cashflow will be the PV of the difference at the start of the loan. The discounting rate will entail LIBOR rate after 3 months

If LIBOR = 2.5%

Loss to the company = (3.5 - 2.5) % * 120 * 6/12 = 0.6 million

cash outflow at the beginning = 600000 / (1 + 0.025/2) = 592593

 when LIBOR is 3.25%

 The company loses = (3.5 - 3.25) % * 120 * 6/12 = 0.18 million

 Cash outflow at the beginning of loan = 180000 / (1 + 0.0325/2) = 177122

 When LIBOR = 3.75%

The company gains =(3.75-3.5)%*120 *6/12 = 0.18 million

Cash outflow at the beginning of loan = 180000 / (1 + 0.0375/2) = 176687

Part 2.
A bond with a face value of $1,000 and matures after 15 years is currently selling for $980. The semiannual coupon on the bond is $80 (paid in two payments of $40 each).


Part a. Calculate the duration of the bond.
[image: ]
Present Value of Bond = 80.PVAF15/8.235+PV@823.5%(1000)=80(1−(1+8.235)−158.235)+1000(1+8.235)15=9.714632665

Macaulay Duration = 10.8943087689.714632665=1.121432909Macaulay Duration = 10.8943087689.714632665=1.121432909

Part b. Calculate the change in the price of the bond if interest rates increase by 0.25%

980- $829.50=150.5
Part 3.
Calculate zero and forward rates using the following information.

	Face value
	Price
	Maturity in years
	Coupon

	100
	98
	0.5
	0.00

	100
	96
	1
	0.00

	100
	99.25
	1.5
	1.5 every six months. Total 3.0 per year.

	100
	99.90
	2
	2.0 every six months. Total 4.0 per year.



Yield to maturity (YTM) = [(Face value / Present value)1/Time period]-1
1. 
Current Yield=0%
YTM=2.04%
2. 
Current Yield=0%
YTM=4.167%
3. 
Current Yield= 3.023%
YTM= 3.779%
4. 
Current Yield= 4.004%
YTM= 4.053%




image1.emf
Yea rs T       NCF       PV@823.5%     NCF ( 1 + 8.235 ) T NCF(1+8 .235)T   Duration  D       (PV*T) (PV*T)   Convexity     D ∗( T + 1 )( 9.714632665 )( 1 + 8.235 ) 2 D ∗ (T+1)(9.7146326 65)(1+8.235)2  

1   80   8.662696264   8.6626962 64   0.020911389908792  

2   80   0.938028832   1.8760576 64   0.0067930882212127  

3   80   0.101573236   0.3047197 08   0.0014711615027672  

4   80   0.010998726   0.0439949 04   0.00026550468915987  

5   80   0.001190983   0.0059549 15   4.3124754341051E - 5  

6   80   0.000128964   0.0007737 84   6.5375888206423E - 6  

7   80   1.3965E - 5   9.7755E - 5   9.4390608107968E - 7  

8   80   1.512E - 6   1.2096E - 5   1.3139659302677E - 7  

9   80   1.64E - 7   1.476E - 6   1.7815014266196E - 8  

10   80   1.8E - 8   1.8E - 7   2.3898189869287E - 9  

11   80   2.0E - 9   2.2E - 8   3.186425315905E - 10  

12   80   0   0   0  

13   80   0   0   0  

14   80   0   0   0  

15   80+10 00  =1080   0   0   0  

    9.714632666   10.894308 768   0.029491902  

 


