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RSM 430HIF: Fixed Income Securities

Midterm Examination- Weight: 20% of final grade
October 26th, 2011
Time allowed: 110 minutes

SOLUTIONS
Student Name:    ​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​______________________________________

[image: image1.jpg]Rotman Commerce
%) UNIVERSITY OF TORONTO

RRRRR



[image: image7.wmf]95302

.

12

)

0050

.

0

(

5435

.

142

2

7465

.

133

2102

.

152

duration

=

-

=

x

Student Number:
Instructions:             

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

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

	Part I
	                /50     

	Part II
	/50

	Total Marks
	/100


Part A  (50 marks) 

Provide brief explanations or answers for the following questions.

1. (5 marks) Consider the following two bond issues:  Bond A: 5%, 15-yr bond, Bond B: zero coupon, 30-yr bond.  Both bonds are trading in the market at the same yield.  Which bond will fluctuate more in price when interest rates change and why?  Be specific as to what might affect the price volatility of one bond versus the other bond.
Answer:  

All other factors constant, the longer the maturity, the greater the price change when interest rates change.  Bond A will have a lower MaC. duration than Bond B - Bond B's MaCauley duration will be equal to its maturity because it only has the one cash flow (the principal) so Bond B will fluctuate more in price.

2.  (5 marks) Name and briefly explain the put option available to bondholders.  Under what circumstances can this put option be exercised?   What if any risk exists, should bond investors exercise this option?
Poison put at 101% of face value - bonds can be put to the company at 101% of face value of principal if credit ratings decline to below investment grade as a result of a change of control of the company.  The risk is that even though bondholders have the right to put the bonds back to the company it does not mean the company will have the cash available to pay out the bondholders.
3. (5 marks) Hydro Quebec and Hydro One (operating in Ontario) are both in the electricity distribution business and their credit ratings are both in the AA range.  Briefly explain why Hydro Quebec has a significantly lower new issue credit spread than Hydro One?
Hydro Quebec has the guaranty of the Province of Quebec - Hydro One does not have the guarantee from the Prov. of Ontario.  The issuer receives the same credit ratings as the guarantor and in this case Quebec is a government entity with taxation powers whereas Hydro One is a company therefore the tighter credit spreads for HQ - will issue where Quebec can issue
4. (5 marks) Briefly explain wholesale deposit notes issued by a Schedule I banks. What are these deposits used for by the bank?
The schedule 1 bank is basically soliciting giant deposits from institutional investors.  The deposit notes will rank equally with depositors of the bank.  Like regular deposits the bank only keeps a fraction of the money at hand - it lends out the rest or writes mortgages, small business loans.   Basically the bank is shoring up cash available to be used for more lending activities - deposit notes are also not securities under securities law but are structured to mimic bonds (semi-annual payments, coupons and maturity date)
5. (5 marks) Between October 30, 2009 and November 1, 2009, you have a choice between owning a US government bond paying a 12% coupon and a US corporate bond paying a 12% coupon. Consider carefully the day count conventions. Which of the two bonds would you prefer to own? Ignore the risk of default.

You would prefer to own the Treasury bond. Under the 30/360 day count convention there is one day between October 30, 2009 and November 1, 2009. Under the actual/actual (in period) day count convention there are two days. Therefore you would earn approximately twice as much interest by holding the Treasury bond. This assumes that the quoted prices of the bonds are the same.

6. (5 marks)  Following is the price information for four bonds that are trading to yield 5%.
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Compute the following for each bond: 
a) Modified Duration based on a 25 basis point rate shock for the 4-yr 5% bond

b) Modified Duration based on a 50 basis point rate shock for the 25-yr 8% bond

c) Convexity measure based on a 25 basis point rate shock for the 25-yr 5% bond
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7. (5 marks) An investor wants to deposit $10,000 in a bankers acceptance (BA).  He is considering the following banks: 

a) Bank A offers 5.85% annual interest compounded annually.

b) Bank B offers 5.72% annual interest rate compounded quarterly and paid semi-annually.

c) Bank C offers 5.70%  annual interest rate compounded monthly and paid out annually.

Which bank offers the highest effective annual interest rate?  Show all work.
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Answer:  Need to use these two formulas

a) no need to adjust as it is annual rate compounding annually = 5.85%
b) r per period = (1+5.72/4)^4/2 -1 = 2.88% per period or 2.88x4=5.76% 

c) r per period = (1+5.70/12)^12/1-1 = 5.8512%

Answer is C as it is slightly higher than A

8. (5 marks) Consider an interest rate swap where a company pays a fixed rate and in turn receives a floating rate:

Term of the swap = 3 years

Swap spread = 25 bps 

Reference rate = 3-month LIBOR

Notional principal amount = $50,000,000

Frequency of payments = quarterly

3 year US treasury rate = 3.75% at the time the swap is entered into.  

What is the swap rate?  What is the fixed rate payers annual payment?  Calculate the floating rate payments if  LIBOR is 3%, 4%, 5% and 6% respectively at the beginning of each quarter for the first year.  For the last quarter, what is the 'net' amount paid and to who?
Answer:

swap rate = 3 yr treasury rate + swap spread = 3.75% + 0.25%= 4%
Fixed rate annual payment = 4% x $50million = $2 million per year or $500,000 per quarter

if LIBOR = 3% then floating rate payment = 3% x $50MM=$1.5 million per year and therefore $375,000 per quarter

if LIBOR = 4%, then frp = 4% x $50MM = $2 MM per year, $500K per quarter

if LIBOR = 5%, then frp= 5% x $50MM = $2.5MM per year, $625 K per quarter

if LIBOR = 6%, then frp = 6% x $50MM = $3 MM per year, $750 K per quarter 

For the last quarter, with LIBOR = 6% then the difference between fixed payment vs. floating rate payment = 




$500K - $750K= -$250 K paid to the swap desk or bank
9. (5 marks) Assume a borrower has contracted to borrow $10,000,000 in the future (in 3 months) for 180 days at 7%.  At the date when the loan begins, the rate is 7.10%.  Calculate the settlement payment.  Who pays this amount?  Name the instrument that will allow this borrower to execute his strategy.

Answer:  A forward rate agreement (FRA) will allow the borrower to execute his strategy.  Since the rate is higher in the market at the time the FRA is to begin, the bank pays this to the borrower.
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or if calculated using Cdn convention:
[image: image20.wmf])

0025

.

0

(

2

duration

0

V

V

V

+

-

-

=


10. (5 marks) In 2005, an American investor with a marginal tax rate of 40%, purchased a  AA-rated, 10-yr, 6% municipal bond.  At that time, the credit spread between AA-rated corporate securities and 10-yr US treasuries was 50 bps. Today, the nominal yield on 10-year AA-rated corporate securities is 5.50% and the yield on 10-year on-the-run US treasuries is 4.10%.  

a) (3 marks) Calculate the equivalent taxable yield and assume that any change in yield spread is due to changes in the credit spread.   

Answer:  
Equivalent taxable yield = tax-exempt yield/(1- marginal tax rate) = 6%/(1- 0.4) =10%.   Credit spread on nominal corporate bonds was 50 bps.  
b) (2 marks) Based on your findings in part a), identify whether the economy has likely weakened or strengthened over the past 5 years.


Answer:  


Today, credit spread is 5.50%-4.10% = 140 bps
Assuming that any change in yield spread was due to changes in credit spread then AA-rated corporate spreads have widened (140-50bps=90bps) implying that the economy has weakened over the last five years.  
Part B (50 marks)

1. (10 marks)  Consider the following zero rates:

	Maturity (years)
	Zero Rate:

	1
	4.00%

	2
	4.50%

	3
	5.00%

	4
	5.50%


 Compute the par yields (par curve) for years 1,2,3 and 4.  Assume annual compounding.
Answer:
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2. (10 marks) Consider these three bonds:

	Bond
	Maturity (years)
	Annual Coupon
	Price

	A
	1
	8%
	105.50

	B
	2
	5%
	105.40

	C
	3
	5%
	105.25


a) (4 marks)  Find the 1-year, 2-year and 3-year zero rates.  Assume annual compounding.

Answer:

108/(1+z1) = 105.50 and so z1 = 2.37%

5/1.0237 + 105/((1+z2)2 = 105.40 so z2 = 2.21%
5/(1.0237) + 5/(1.0221)2 + 105/(1+r3)3 = 105.25 so z3 = 3.15%
b) (3 marks)  Consider a fourth bond that matures in 3 years, has an annual coupon of 6% and is priced at 107.  Price this bond using the zero curve from part a).

Answer

	coupon

	6.00%

	100%

		
	zero rates

	2.37%

	2.21%

	3.15%

	
	Period

	Coupon

	PV of 1$

		
	1

	6.000%

	0.976848686

	5.861092117

	
	2

	6.000%

	0.957223216

	5.743339299

	
	3

	106.000%

	0.911155085

	96.58243897

	
					
			Price

	108.1868704

	

	
	
	
	
	


c) (3 marks)  Is there an arbitrage strategy? If yes, what should an investor do?

Answer:

This bond is underpriced by the market compared to its theoretical value. Buy it at $107, strip the bond of its coupons – profit of 108.19-107
3. (10 marks) An issuer has 3 years remaining on a $100 MM fixed rate bond of 8.00%.  He elects to swap the fixed rate back to a floating rate set at 3-month Bankers' Acceptances plus 500 basis points, resetting quarterly.  Assume 3-month BAs are at 3.25%.

a) (5 marks) By entering into the swap, what is the initial 3-month coupon rate?  How does this compare to the client's fixed rate?

Answer:  

The initial 3-month funding rate is 3.25%+5% equals 8.25% for the first three months of the swap.  

By entering into the swap, the client loses 8% - 8.25% = 50 bps for the first three months.
b) (5 marks) What is the break-even BA rate and what happens if interest rates begin to rise?
Fixed coupon - floating credit spread, therefore 8% - 5% = 3% If short term interest rates continue to rise he will lose even more on his swap.

4.  (10 marks) Consider the following zero-coupon curve:

	Maturity (years)
	Zero-Coupon Rate (%)

	1
	4.50

	2
	4.75

	3
	5.00

	4
	5.20

	5
	5.25


a) (4 marks) What is the price of a 5-year bond with $100 face value that delivers a 5% annual coupon?  Show all your work.
ANSWER:

	Period, t
	Cash Flow
	PV of 1$ 
	PV of CF

	
	
	
	

	1
	$5.00
	0.956937799
	$4.78

	2
	$5.00
	0.911364141
	$4.56

	3
	$5.00
	0.863837599
	$4.32

	4
	$5.00
	0.816464001
	$4.08

	5
	$105.00
	0.774264732
	$81.30

	
	
	Price:
	$99.04


b) (4 marks) Suppose the zero-coupon curve increases suddenly and uniformly by 0.5%.  What are the new price of the bond from part a)? What is the impact of this rate increase on the bondholder and on the bond’s YTM?  Show all your work.
Since the yield curve had a parallel shift up by 50 bps, then all the discount rates also increased by 50 bps.  As a result, the bondholder would sustain a capital loss as a result of the higher interest rate environment.

	Period, t
	Cash Flow
	PV of 1$ 
	PV of CF
	

	
	
	
	
	

	1
	$5.00
	0.952380952
	$4.76
	5.00%

	2
	$5.00
	0.902725667
	$4.51
	5.25%

	3
	$5.00
	0.851613664
	$4.26
	5.50%

	4
	$5.00
	0.801124569
	$4.01
	5.70%

	5
	$105.00
	0.756132873
	$79.39
	5.75%

	
	
	New Price:
	$96.93
	


c) (2 marks) Suppose the bond now pays coupons semi-annually and is now trading at par. Its YTM is equal to 5.25%.  What is the effective annual yield on this bond?
If the bond is trading at par (100) and its coupon is 5.25%, then coupon=YTM=par relationship holds.  The effective annual yield:  EAY = (1 + 5.25%/2)2 = 5.32%
5.  (10 marks) Given recent economic news, a Government of Canada bond trader anticipates that inflation will increase significantly by the end of the first quarter in 2012.
a) (3 marks) Given the expected increase in inflation, what can the trader expect the Bank of Canada to do in order to combat this inflation?  Please briefly explain the policy.
 
Answer:  Bank of Cda will put in place a tight monetary policy therefore 
increase the overnight rate to combat inflation.
b) (2 marks) With these expected moves by the Bank of Canada, what kind of trade can the bond trader implement in order to make a profit?
He can put on a yield curve flattener whereby the expectation is that the front end of the yield curve increases and the longer end of the yield curve decreases.
c) (5 marks) Using the following information, calculate the weights required to implement the above yield curve strategy.
PV01 (2 year bond) = 0.0175

PV01 (10 year bond) = 0.2456

Face amount of the 2 year bonds = $20 million

1) Risk weight the trade therefore DV01 (2yr) = DV01(10yr)  where

DV01= PV01 x face amount

0.0175x$20million = 0.246 x face amount, solve for face amount of 10s = $1,422,764 of the 10 year bond

to put on the flattener he will short $20MM of the 2s and go long $1.422 MM of the 10s
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