Question 1.
Using the bond valuation formulas we obtain the following yields and prices:

Maturity 
Zero-Coupon Bond
Zero Coupon
One-Year

Cont. Comp. Zero

Yield 
Bond Price 
Implied 

Yield

Forward Rate

1 

0.04000 

96.154 

 
 
0.03922

2 

0.04500 

91.573 
0.04882 

0.04402

3 

0.04500 

87.630 
0.04402 

0.04402

4 

0.05000 

82.270 
0.06310 

0.04879

5 

0.05200 

77.611 
0.05829 

0.05069

The way we proceed is the following:

Annually compounded yield:
An amount of 3.846 can be earned on 96.154 during 1 year.
The I-year rate is 3.846/96.154 or 0.0400 with yearly compounding

The continuously compounded is 1*ln(1+0.0400/1)=0.03922.

Forward rate:
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Question 2.

The coupon bond pays a coupon of $60 each year plus the principal of $1,000 after five years. We

have cash flows of [60, 60, 60, 60, 1060]. To obtain the price of the coupon bond, we multiply each

cash flow by the zero-coupon bond price of that year. This yields a bond price of $1,037.25280.
Question 3.

Maturity 
Zero-Coupon 

Zero Coupon 
One-Year

Cont. Comp. Zero

Bond Yield 

Bond Price 
Implied 
  
Yield

Forward Rate

1 

0.03000 

97.087 

 

 0.02956

2 

0.03500 

93.351 
0.03924 

 0.03440

3 

0.04000 

88.900 
0.04404 

 0.03922

4

0.04500 

83.856 
0.04882 

 0.04402

5 

0.05000 

78.353 
0.05356 

 0.04879
x/(100-x)=0.03, which gives x=2.913 and the bond price 100-2.913=97.087

Forward rate:
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Question 4.

a) We have to take into account the interest we (or our counterparty) can earn on the FRA

settlement if we settle the loan on initiation day, and not on the actual repayment day. Therefore,

we tail the FRA settlement by the prevailing market interest rate of 5% (4.879 continuously compounded). 

The dollar settlement is:

(rannually − rFRA)× notional principal×e-rT =(0.05 − 0.06) × $500,000.00*e-0.04879 = −$4,761.905

b) If the FRA is settled on the date the loan is repaid (or settled in arrears), the settlement

amount is determined by:

(rannually − rFRA)× notional principal = (0.05 − 0.06) × $500,000.00 = −$5,000

We have to pay at the settlement, because the interest rate we could borrow at is 5%, but we have

agreed via the FRA to a borrowing rate of 6%. Interest rates moved in an unfavorable direction.
Question 5.
aa) The interest rate is higher than the rate of the forward rate agreement, therefore the lender

must pay the borrower. If the FRA is settled on day 60, the payment made by the lender to the

borrower is:

            (r150 − rFRA) × notional principal × (T2 - T1) ×e-rT =(0.028 − 0.025) × $100,000 × 0.42 ×  e-0.02761*0.42 = $124.547

ab) If the FRA is settled on the date that the loan is repaid (or settled in arrears), the settlement

amount is determined by:

(r150 − rFRA) × notional principal × (T2- T1) = (0.028 − 0.025) × $100,000  × 0.42 = $126

The lender pays the borrower, because we are in the state of the world in which the lender does not

need protection: Interest rates have risen, and thus he makes a payment to bring back the interest

he earns to 2.5%.

ba) The interest rate is lower than the rate of the forward rate agreement, therefore the lender

will receive payment from the borrower. If the FRA is settled on day 60, the payment made by the

borrower to the lender is:
   
(r150 − rFRA) × notional principal × (T2 - T1) ×e-rT =(0.022 − 0.025) × $100,000 × 0.42 ×  e-0.02163*0.42 = −$124.547

bb) If the FRA is settled on the date the loan is repaid (or settled in arrears), the settlement

amount is determined by:

(r150 − rFRA) × notional principal × (T2- T1) = (0.022 − 0.025) × $100,000  × 0.42 = −$126

The lender is paid by the borrower, because we are in the state of the world in which the lender’s

protection pays off: Interest rates have gone down, and thus she is compensated for the loss in investment proceeds. 

The payment of the borrower brings back the interest she earns to 2.5%.
investment proceeds. The payment of the borrower brings back the interest she earns to 2.5%.
Question 6.
We first get the bond price 
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 = 83.33 + 69.44 + 57.87 + 578.703 =789.35

Suppose now that the owner of the bond decides to sell it in the secondary market after receiving the first coupon. But, there is a change in the interest rates, and the new yield now is 0.25. The new price of the bond is:
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=80 + 64 + 640 = 784

The return of this investment is (784 + 100 – 789.35)/789.34 = 11.9 % and not 20%. 

Suppose that instead of increasing, interest rates decrease now and the new yield is 15%. Then the bond price is   
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=86.95 + 75.61 + 756.1 = 918.7

The return of this investment is (918.7 + 100 – 789.35)/789.34 = 29 % and not 20%.

Thus

· If interest rates increase, then the price of the bond decreases

· If interest rates decrease, then the price of the bond increases
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