Sample short answer questions (including solutions):

1. (3 marks) An analyst is evaluating an annual-pay bond with a yield to maturity of 7.0%.  Calculate the BEY of this bond.

Answer:  
We know that Effective Annual Yield = (1+BEY/2)2, therefore BEY = (AY+1)0.5-1

BEY= 0.0344 or 6.88%

2. (3 marks) A 1-year T-bill is priced to yield 4.10%.  A 2-year GoC bond is priced to yield 4.65%.  What is the one year forward rate one year from now?

Answer:  
(1+0.0465)2 = (1+0.041)x(1+f) , solving for f =0.0520 or 5.20%

3. (3 marks) A $1,000 face value Government of Canada treasury bill is priced at $985.00 with 178 days to maturity.  What is the t-bill’s annualized yield?

Answer:  Y =F-P/P x 365 days/t ,   therefore Y= 1000-985/985  x 365/178 =3.12%

4. (4 marks) An investor is evaluating potential arbitrage opportunities.  He has the following list of bonds:

Bond X is a 1-year zero coupon bond selling at $950

Bond Y is a 2-year zero coupon bond selling at $850

Bond Z is a 2-year bond with an annual coupon of 8%.

All three bonds have a par value of $1,000.  If no arbitrage opportunity exists, what is the price of bond Z? 

Yield on zero bond X = 1000/950 = 1.0526 –1 =0.0526=5.26%

Yield on zero bond Y = 1000/(1+r)2 = 850=(1.1765)1/2 –1 = 0.0847= 8.47%

Use spot rates (or yields) to do the PV of the 2-year annual pay bond:

= 80$/(1+0.0526) + $1080/(1+0.0847)2 = $993.9215

5. (3 marks) What are the 3 sources of return for an investor?

1) Coupon payments 2) capital gain or loss on bond 3) reinvestment income from coupons

6. (4 marks) An American investor is choosing between a 10% corporate bond and a 6% municipal bond with the same credit risk and maturity.  What is the marginal tax rate that will make the investor indifferent between the two bonds?

Answer:
Equivalent taxable yield = tax-exempt yield/(1- marginal tax rate)

10% = 6%/(1- marginal tax rate), solving, marginal tax rate = 40%

7. (3 marks) What is the major draw back of the yield to maturity measure?

Answer:

The YTM measure assumes that the coupons can be reinvested at an interest rate equal to the YTM

8. (4 marks) Consider an interest rate swap where one company pays fixed and receives a floating rate:

Term of the swap = 2 years

Swap spread = 100 bps 

Reference rate = 3-month LIBOR

Notional principal amount = $100,000,000

Frequency of payments = quarterly

5 year US treasury rate = 5.00% at the time the swap is entered into.  

What is the swap rate?  What is the fixed rate payers annual payment?  If LIBOR is 5% at the end of year 1, what does the fixed-rate receiver pay at the end of the year?

Answer: 

Swap rate = 5.00% + 100 bps = 6.00% - The fixed rate payer agrees to pay a 6% annual rate for the next 2 years, with payments made quarterly.  Therefore fixed rate payer agrees to pay (6% x 100million) = $6 million annually or $1.5 million every three months.

	Payments by Fixed Rate Payer

	Swap Rate
	Annual dollar amount
	Quarterly

	6%
	$6,000,000
	$1,500,000

	6%
	$6,000,000
	$1,500,000

	Payments by Fixed Rate Receiver

	If at end of Year 1 LIBOR = 5%
	5% x $100 MM = $5,000,000
	$1,250,000


9. (3 marks) Assume a bond’s modified duration is 10 and its convexity is 200. What will the bond’s approximate percentage price change be if interest rates decline by 100 bps?

Answer:
% ( in Price = (modified duration x (y) + (convexity measure x  (y)

   = 10x(1%) + (1/2)x200x(1%)2 = 0.10+0.02  = 0.11 or 11%  bond’s price will increase by approximately 11%

10. (3 marks) If a bond is trading at a yield of 6% in the market and has a price of $100, what is its coupon?  Now assume the bond has a coupon of 8%, what will happen to the price?  Assume the yield remains the same.

Answer:

coupon=YTM= price =100.

If coupon = 8%, then coupon rate >yield , therefore price > par value (or 100) 

Sample longer answer questions: (including solutions)
1) (12 marks) An investor owns a 7% corporate bond with a maturity value of $1000 and the bond has a modified duration of 6.3.  The clean price of the bond is $95.25.  A coupon was paid 12 days ago.  Coupons on this bond are semi-annual.

a) Using the market’s convention of actual/365, what is the accrued interest?

Answer:

Accrued interest = 12/182.5 x3.50$ =  0.230137

b) Is the yield greater than the coupon rate?  Explain your answer.

Answer:

Since coupon is 7% and bond price is $95.25, bond is priced at a discount so yield must be greater than the coupon rate.

c) Use the modified duration to find the approximate change in the price of the bond if the yield falls suddenly by 10 bps.

Answer:

6.3 x (10 bps) = 0.0063 

bond price will increase by approximately $95.25x0.0063=$0.6001 or $6 per 1,000 face value

d) Will the actual value change more or less than this amount?  Please explain your answer.

Answer:

The actual gain will be underestimated due to convexity.

5) (12 marks) Consider the following portfolio:

	Bond
	Market Value
	Duration (years)

	W
	$13 million
	2

	X
	$27 million
	7

	Y
	$60 million
	8

	Z
	$40 million
	14


a) (8 marks) What is the portfolio’s duration?

Answer:
The portfolio duration is equivalent to the weighted average of the duration for bond W (Dw), bond X (Dx), bond (Dy), and bond Z (Dz). We proceed as follows to calculate the portfolio duration.

First, we calculate the total market value (where M equal million). We have: total market value = ∑ market value of all four bonds = MVw + MVx + MVy + MVz = $13M + $27M + $60M + $40M = $140M.

Second, we compute the portfolio weights as given by the following formula: weight (W) = market value of bond (MV) ÷ total market value (TMV) or Wi = MVi / TMV for i = W, X, Y and Z. For the four weights we have:

weight bond W = Ww = MVw / TMV = $13M / $140M = 13/140;

weight bond X = Wx = MVx / TMV = $27M / $140M = 27/140;

weight bond Y = Wy = MVy / TMV = $60M / $140M = 3/7;

weight bond Z = Wz = MVz / TMV = $40M / $140M = 2/7.

The portfolio duration equals the weighted average of the duration for bond W(Dw), bond X (Dx), bond (Dy), and bond Z (Dz). We have:

(Ww)Dw + (Wx)Dx + (Wy)Dy + (Wz)Dz = (13/140)2 + (27/140)7 + (3/7)8 + (2/7)14 =

0.1857142 + 1.350000 + 3.4285714 + 4.0000 = 8.9643 or about 9.

The portfolio’s duration is 8.9643 and interpreted as follows: If all the yields affecting the four bonds in the portfolio change by 100 basis points, the portfolio’s value will change by approximately 9%.

b) (4 marks) If interest rates for all maturities change by 50 basis points, what is the approximate percentage change in the value of the portfolio?

Answer:
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= ((modified duration)(dy) = ((8.9643)(0.005) = (0.0448215 or about (4.4821%.
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