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RSM 430HIF: Fixed Income Securities

Midterm Examination - Weight: 35% of final grade
October 23rd, 2017
Time allowed: 1hr 50 min
SOLUTIONS
Last Name:          ​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​_______________________________________
First Name:         _______________________________________
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Student Number:
Instructions:             

1. Write all of your answers on the examination paper.

2. Aids allowed: 
· one single-sided 8.5”x11”sheet with formulas and/or notes.

· silent electronic calculator  
Part A  (55 marks)
Provide brief explanations or answers for the following questions.


1. (3 marks)   Fred Flinstone is considering two alternative investments. The first alternative is to invest in a two year Government of Canada strip bond yielding 4% or alternatively to invest in a one year treasury bill, currently yielding 2.5% and at the end of one year, reinvest the proceeds in another one year treasury bill.  He believes that one-year interest rates one year from now will be higher than they are today and therefore is leaning in favor of the second alternative.  What should be the one year rate, starting a year from now such that the investor is correct in his assumption?
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The forward rate needs to be at least 5.522% 

2. (3 marks) Briefly explain the yield to maturity (as it relates to the bond's market price).  Given this assumption, is it likely or unlikely for the bondholder to earn the yield to maturity on a high yield coupon bond?  Please explain. 

The YTM is the IRR of the bond - it is the rate that equates the PV of the cash flows to the bond's market price 

The assumption is that coupons are to be reinvested at the YTM to achieve the stated YTM on the bond 
The higher the coupon rate the more difficult it is for the bondholder to earn the YTM as there is more cash flow to reinvest. 

3. (4 marks) An investor currently owns Bond 1 in his portfolio.  Bond 1 has a 8% yield that compounds annually.  He is considering investing in either Bond 2 or Bond 3, each having a different compounding convention.  What is the equivalent of this 8% annual yield for each of Bond 2 and Bond 3 if the market convention is semi-annual and quarterly compounding for each bond respectively? Show all your work.
	
	Bond 1
	Bond 2
	Bond 3

	Compounding frequency
	Annual
	Semi-annual
	Quarterly

	Yield to Maturity
	8%
	?
	?


To compare the bonds, the YTMs need to be converted to the same convention: 
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4. (4 marks) Briefly explain, from the perspective of the bond investor or the bond issuer, their preference under each of the following yield curve environments 
a) (2 marks) The yield curve is flat - investor perspective

The investor would prefer to buy bonds (or lend) for a shorter maturity as the investor does not receive much incremental yield for longer dated maturities 
b) The yield curve is inverted between the 5 and 10 year maturities - issuer perspective
Inverted means the yield to maturity on the 5 yr > YTM on 10 year so the issuer would prefer to issue in the 10 year term to maturity as YTM on government bond is lower than the 5 yr 
5. (4 marks) The following questions relate to the put option available to bond investors 
a. (2 marks) Under what circumstances can bond investors exercise this put option?  
Change of control  and rating downgrade to below investment grade - if both happen then bond investors can sell (put) the bond back to the company at 101% of face amount

b) (2 marks) What type of activity does this put option discourage? i.e. why is it called a 'poison put'? 

It discourages leveraged buyouts as the put option may trigger the sale back to the company of bonds increasing the acquisition price of the company to be taken over 

6. (6 marks)  Using the following zero rates, compute the par yields (par curve) for years 1,2 and 3:

	Maturity (years)
	Zero Rate:

	1
	5.00%

	2
	5.50%

	3
	6.00%


Answer:

1.  
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7. (5 marks) An issuer has $200 million of commercial paper outstanding that matures in 3 months and that he will need to refinance.   He is worried that the Bank of Canada will tighten monetary policy by at least 50 bps and the meeting is in 1 month.  The issuer would like to enter in to a forward rate agreement to manage his interest rate risk.  The  new commercial paper program will be for 93 days (or 3 months).   He is shown the following FRA rates:
1 x 4 = 2%
3x6 = 3%
3x9 = 4%

i. (2 marks) Which is the right forward rate agreement for this issuer (using the timing  and length of his commercial paper program)?  Briefly explain 

3x6=3% (begins in 3 months and ends 3 months later, so 6 months from today) 
ii. (3 marks) Using the forward rate agreement from i) the issuer enters in to the contract.  At the date the cp program is set be refinanced, the market rate is 3%.  Calculate the settlement amount. 


since the market rate exactly equals the contracted rate there is $0 settlement. 
8. (6 marks) Pepsico (an American company) recently issued a 3 year floating rate note.  The floating rate note resets monthly with a credit spread of +25 bps.  Using the information provided below, what was the coupon rate for the first interest period? Using this coupon rate, calculate the cash interest amount paid to bond investors.  Assume each FRN has a face value of $1,000.

	
	LIBOR beginning of the period
	LIBOR end of the period
	Number of days in the period

	1 month LIBOR
	1%
	1.25%
	32 days

	3 month LIBOR
	1.15 %
	1.20%
	93 days

	6 month LIBOR
	1.25%
	1.30%
	180 days


Monthly LIBOR is every 1 month and the FRN rate is set at the beginning of the period and paid at the end of the period each for correctly using this info)

Coupon rate: 1.00% + .25=1.25% 

$1,000 x 1.25% x 32days/360 = $1.11 

1. (9 marks) An investor purchases a Government of Canada 8% bond due June 1, 2018. 
The bond is purchased on June 1, 2016, at a yield to maturity of 1.20 % (annual rate that compounds semi-annually).  Exactly six months later the investor sells the bond at that same YTM. What is the price of the bond on the purchase date, sale date and what is the investor’s total return from the bond over those six months?
The price of the bond on the purchase and sale date is: 

[image: image8.emf]YTM S/A 1.2000%

Coupon 8.00%

Principal 100

1 16-Dec 4 0.6% 3.976143

2 17-Jun 4 0.6% 3.952429

3 17-Dec 4 0.6% 3.928855

4 18-Jun 104 0.6% 101.541

Purchase Price 113.3984

1 17-Jun 4 0.6% 3.976143

2 17-Dec 4 0.6% 3.952429

3 18-Jun 104 0.6% 102.1502

Sale Price 110.0788


The total return of the bond over the period is: 
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a) (2 marks) Briefly explain why the investor would purchase this bond as it's priced at a premium in the market and will mature to par.  Briefly comment on why the bond earns a positive return.

The price of a premium bond does fall to par, but the investor earns an above-market rate of interest in compensation because of the 8% coupon rate. This is shown above
9. (11 marks) Following is the Bank of Canada auction result  for the 2 year Government of Canada benchmark bond.  The auction was held on August 28th, 2017 and the bond matures on August 28th, 2019.
	Term 
	Coupon 
	Issue Amount 
	Average Yield 
	Low Yield 
	High Yield 
	Auction Coverage 
	Tail (bps) 
	Outstanding After Auction 

	2Y
	1.000
	    3,900,000,000 
	     1.571 
	     1.568 
	     1.572 
	        2.380 
	    0.125 
	     15,600,000,000 


a) (2 marks) What kind of auction is this and what does it mean (in terms of price and yield) for each of the bidding dealers?
this is a multiple price auction and each dealer receives a different price and yield for their bids

b) (2 marks) What is meant by the auction tail?  Does the government seek a wider or tighter tail? Please explain.
The tail represents the number of basis points between the highest yield accepted and the average yield. A small auction tail is preferable as it indicates better transparency or more competitive bidding in the pricing of securities
c)  (2 marks) How many bids did the government receive in order to achieve a auction coverage of 2.38? Show all your work.
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d) (5 marks) Please explain what is meant by issue amount versus 'outstanding after the auction'.  How did the Bank of Canada achieve this and at what price were the 2 year bonds offered?

The government needed to re-open the 2 year bond to increase the benchmark bond issue size so the auction amount was 3.9 billion however the issue size outstanding after the auction was 15.6 billion.  
In order to do this, the bank of Canada had to offer the new 2 year bonds (3.9 billion) at the same coupon rate and maturity date as the outstanding 2 year bonds.  To do so, solve for the bond price by using the average YTM. 
	coupon rate (s/a)
	1%
	
	

	average YTM (s/a)
	1.571%
	
	

	face amount
	1000
	
	

	1
	5
	0.992
	4.961031101

	2
	5
	0.984
	4.922365916

	3
	5
	0.977
	4.88400208

	4
	1005
	0.969
	974.0333859

	
	
	Price:
	988.8007849

	
	
	or
	

	
	
	Price:
	98.88007849


Part B (45 marks)  
Question 1 (12 marks)
a) (10 marks) Using the discount factors in the following table, derive the corresponding spot and forward rates.  Assume the spot and forward rates that are derived are annual rates so please provide the corresponding semi-annual rate.
	Term to Maturity
	Forward Discount Factor

	6 months
	.998752

	1 year
	.996758

	1.5 years
	.993529


Answer::  Set up the equations as follows: 
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Question 2 (12 marks)

a) (10 marks) Suppose an investor purchases a 5 year, semi-annual pay bond selling at par and rated AA.  The bond pays a coupon rate of 2%.  For this coupon bond, do you think that the total return (in %) from holding this bond to maturity will be closer to the yield to maturity or the reinvestment rate?  Assume a 1.25% reinvestment rate.  Please use calculations to prove your answer and state any assumptions.
Answer:

Bond YTM is equal to 2% since coupon rate is 2% and bond price is $1000 in the market 
The future value of the $10 semiannual interest payments for 10 periods will be:  
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 and the future value of the par value is $1,000. 
If the reinvestment rate falls to 1.25%:

The future value of the $10 semiannual interest payments for 10 periods will be $102.860 while the future value of the par value remains unchanged at $1,000. 

Therefore: 
The total future dollars will be $102.86 + $1,000 = $1,102.86 
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The total return will be:
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Taking this semiannual rate and multiplying by 2 (=BEY) gives a total return of 2 x 0.00984=1.968%.  
This is closer to the YTM of 2% than the reinvestment rate of 1.25 
a) (2 marks) Given your answer in part a) is this what you would expect? please provide a brief explanation.

Yes, as the coupon rate is low and the investor benefits from some of the cash flow reinvestment

Question 3 (10 marks)

a) (10 marks) On August 31, 2017, the 20-year US Treasury bond with a coupon of 5.00% and maturing on May 15, 2037, was quoted at a clean price of 102.50. The repo rate for a term of one month (29 days) was 4.775%. A bond dealer receives an order from a client to buy this bond forward on September 29th, 2017 (29 days later). Assume the dealer can borrow cash in the repo markets for 29 days on August 31st, 2017.  
Number of days from May 15th to August 31st, 2017: 108 days

Number of days from May 15th to September 29th, 2017: 137 days

Assume an actual/actual day count convention and there are 365 days in 2017
What is the (clean) forward price that the dealer should quote to his client as of August 31st, 2017?  Briefly explain and show all of your work.
Assume settlement date is August 31, 2017. 

Accrued interest on the 5% T-bond: from May 15 to Aug 31, 2017:

$1,000 x 108/365 days x .05 = 14.794 

Total (dirty price of bond) = 1,025 + 14.794= $1,039.795 

So therefore the money to be borrowed for 29 days to Sept. 29th, 2017 is $1,039.795 (dirty price of the bond) 

Money to be repaid on September 29th, 2017:

$1,039.795 *(1 + 29/360days x 4.775%) = $1,043.7946 

Accrued interest from May 15, 2017 to September 29th, 2017:

137/365 days x $1,000 x .05=$18.767 

Forward Clean price to quote:  $1,043.7946-$18.767= $1025.027 

[Question 1 (15 marks) - sample question from 2016 midterm]
b) (9 marks) Use the following information on Government of Canada (GoC) bond prices for settlement on May 15, 2016, to derive the discount factors (zero rates) for cash flows to be received in 6 months, 1 year, and 1.5 years.
	Bond
	GoC Bond Price

	4.50% due  November 15, 2016
	102.15806

	0%  coupon due  May 15, 2017
	99.60120

	1.75% due  November 15, 2017
	101.64355
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to get 
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a) (3 marks) Suppose there existed a GoC bond issue with a coupon of 2% maturing on November 15, 2017. Using the discount factors derived above, what would be the price of this bond?
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b) (3 marks) Assume instead that the GoC 2% existed and traded at a price of 101 instead of the price derived from part b). How could an arbitrageur profit from this price difference? What would that profit be?

He can buy the bond in the market at 101 and sell it at 102. 0.673 for a profit of 
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Question 4 (11 marks)

The following table provides the prices of four zero coupon bonds and their yield to maturity.  Assume annual compounding.
	Maturity Date (Year)
	Price
	Annual Yield to Maturity

	1
	95
	5.26%

	2
	90
	5.41%

	3
	85
	5.57%

	4
	79
	6.07%


a) (5 marks) Starting at time =0 (today), compute the forward rates for the future periods 1 to 2, 2 to 3, 3 to 4, 1 to 3 and 2 to 4 .  
For 1f1:  
 (1.0541)2  = (1.0526) x (1+1f1) solve for 1f1= 5.56%

For 1f2:
(1.0557)3 = (1+2f1)1x(1.0541)2   solve for 2f1= 5.89%
For 1f3:
(1.0607)4 = (1+3f1)1x(1.0557)3   solve for 3f1= 7.58% 

For 2f1:
(1.0557)3 = (1+0.0526)1x(1+1f2)2   solve for 1f2= 5.73% 

For 2f2:
(1.0607)4 = (1+2f2)2x(1.0541)2   solve for 2f2= 6.73% 
a) (2 marks) Using the forward rates calculated in a) what is the price of a zero bond maturing in 4 years?  Why would you arrive at the same price if you only used the spot rate?
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Spot rates are just a package of short term forward rates 
b) (4 marks) Using the yields from the table, calculate the 3 year and the 4 year par yields.  

for 3 yrs:  100 = C/(1.0526)1+C/(1.0541)2+C/(1.0557)3+100/(1.0557)3
therefore solving for C equals 5.56%
when the price of the bond is equal to par, the YTM is equal to the coupon rate so 3 yr par yield = 5.56%

for 4 yrs: 100 = C/(1.0526)1+C/(1.0541)2+C/(1.0557)3+C/(1.0607)4 +100/(1.0607)4 

therefore solving for C equals 6.02% 
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or 1.20% annualized -both answers accepted
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