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.) Solution
To construct a Forward Rate Agreement (FRA) for the company. 

A forward rate agreement involves two parties exchanging a fixed interest rate for a variable one where the notional amount is not exchanged but rather, a cash amount based on the differentials and the notional value of the contract.

The company will enter into a 3x9 FRA where it will borrow $120million for a period of six months at a rate of 3.25%. If the LIBOR interest rate goes above 3.25%, the company shall receive the difference and if the int rate falls below 3.25%, the company shall pay the amount determined at the start of period, on the principal amount. The agreement will be settled in cash in a payment made at the beginning of the forward period but discounted by the amount calculated using the forward rate and the 6 months period.

Part b. 
Should the company buy or sell the FRA?
FRA= 3%
Reference rate = 3.25 %
Notional Principal, NP = $120million,
P= 181 days
Y= 360days

FRAP = ((0.0325 – 0.03) X $120Million x 181)/360) x (1/ (1 + 0.03 x (181/360)
= $ 290,556.9001
The day count used is typically 360 days. Since the payment is positive, the FRA seller pays this amount to the buyer. Hence the company should buy 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%.

If LIBOR equals 3.25 %, the FRAP= ((0.0325 – 0.03) X $120Million x 181)/360) x (1/ (1 + 0.03 x (181/360)
= $ 290,556.9001
If LIBOR equals 2.5%, FRAP =((0.025 – 0.03) X $120Million x 181)/360) x (1/ (1 + 0.03 x (181/360)
= ($582,524.2783)
If LIBOR equals 3.75%, FRAP = ((0.0375 – 0.03) X $120Million x 181)/360) x (1/ (1 + 0.03 x (181/360)
=$868.950



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).

Solution
The duration of the bond.
Face Value,FV = $1000
Period, N = 15 
Present Value PV = - 980
Coupon rate = Annual Coupon/ FV= 16%
 Duration = ∑n t=1 = (t x C/ (1+yt) + (nxM /(1+y)n) / Current Bond Price where t is the respective time period. C is the coupon payment, y is the periodic payment, n is the total number of periods and M is the Maturity value. 
YTM is the rate at which PV of cash inflows are equal to bond price when the bond is held to maturity.
Duration Formula 
= ∑n-1 (( i x C )/ (1 + r)i + (n xFV)/ (1 + r)n  ) 
  ∑n-1 (C )/ (1 + r)i + FV / (1 + r)n  )     

where C is the coupon payment

= ∑29 (( i x 80 )/ (1 + 0.16)i + (n x 1000)/ (1 + 0.16)n  ) 
   ∑29 (80)/ (1 + 0.16)i + 100 / (1 + 0.16)n  )     

= 10.84


Part b. Calculate the change in the price of the bond if interest rates increase by 0.25%
When market interest rates increase, investors fear that when the bond matures, they will be repaid with dollars of significantly less purchasing power. If say the market rate was 10 %, the price of the bond would have been $16 but an increase by 0.25% is given by$15.609 

Price of Bond = 80 X ( 1- (1+ 0.1625)^-30 )/ 0.1625 + 1000 /(1+0.1625)^30

The change in price of the bond goes down by 2.44%

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.



Zero- Rates
Using I to get Price of a zero coupon bond = FV/ (1+ r)n   
98= 100/(1+r)0.5
0.9604= 1+r
R= 1-0.9604
= 3.96%
Using II to get price of the bond after 1 year 
96= 100/ (1+r)1
0.96=(1+r)1
R= 1- 0.96
=4%
Calculating YTM first using part III
YTM= (C+FV-P/n) /(FV+P)/2
YTM=( (3+100- 99.25)/1.5 )/ 100+99.25/2
=2.5094%

Calculating YTM using part IV
= ( (4+100- 99.90)/2 )/ 100+99.90/2
= 2.05%

Getting forward rates 
Forward rates for zero coupon bonds 
=( ( 1-r a )ta  / ( 1+r b )tb ) )- 1  
= 1.02 – 1 = 0.02
= 2% is the forward rate of the investment in with the zero-coupon bond after 1 year

Using part II and III
Forward rate = 1.033627 – 1
= 0.033627
=3.3%
 
