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RSM 430HIF: Fixed Income Securities

Midterm Examination - Weight: 30% of final grade
October 26th, 2012
Time allowed: 110 minutes

SOLUTIONS
Student Name:    ​​​​​​​​​​​​​​​​​​​​​​​​​​​​​​______________________________________
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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 A
	                /35     

	Part B
	/65

	Total Marks
	/100


Part A  (35 marks) 

Provide brief explanations or answers for the following questions.

1. (5 marks) It is RRSP season and Bell Canada would like to issue a $500 million 5 year bond targeting retail investors.  Bell Canada is told that the yield on the 5 year government of Canada benchmark bond is 4% and their new issue credit spread is 200 bps.  What will be the coupon on the Bell Canada bond?  If Bell Canada would like to pay the coupon to retail investors on a monthly basis, calculate the period coupon rate that would be applicable.  What is the effective annual rate?
coupon = 4%+2%=6% 
r per period = 
[image: image2.wmf](

)

%

4939

.

0

1

%

3

1

1

1

12

2

=

-

+

=

-

÷

ø

ö

ç

è

æ

+

f

m

s

m

r

 
effective annual rate = 0.4939 x 12 months = 5.93% 
2. (5 marks) Consider the following three bond issues, all trading in the market at the same yield to maturity:  
	Bond A
	Bond B
	Bond C

	3% coupon; 30 year maturity
	12% coupon, 30 year maturity
	0% coupon, 30 year maturity


a) Please rank the bonds in terms of their sensitivity to a change in interest rates starting with the bond that will experience the greatest percentage price change. (2 marks)

1) Bond C, 2) Bond A, 3) Bond B 
b) Bond A has convexity of 45 and Bond B has convexity of 20.  If interest rates increase by 100 bps which bond will have the least decline in price and why?  You may use a diagram for your answer.

Bond A will have the least decline in price because of convexity - it has more convexity (curvature in the price yield relationship) therefore provides more protection against adverse changes in interest rates than Bond B 
3.  (5 marks) The Government of Canada is very concerned about liquidity in the Canadian government bond market.  Briefly explain why the Government is concerned with liquidity and one initiative the Government uses to ensure that liquidity is not a problem.  Where do we observe this liquidity in the Government bond market?
GoC bonds are used as a pricing benchmark for all other bonds (corp, muni, provincial) therefore there is a 'flow through effect' making the other products more expensive if GoC market illiquid 
Gov't maintains large, liquid benchmark issues - promises to have from 7-12 billion outstanding fo r any benchmark issue 
Small Bid- Ask spread in the GoC bond market - it is 1 to 0..5 of a basis point 
4. (5 marks) Briefly explain the wholesale deposit notes issued by both  BMO and RBC in the last few weeks. What are these deposits used for by the banks and what are the balance sheet effects?  Where do these notes rank relative to depositors?
The schedule 1 bank is soliciting giant deposits from institutional investors.  
Deposit notes are structured to mimic bonds (semi-annual payments, coupons and maturity date) 
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
This activity results in 'balance sheet inflation' - you grow both the asset side (through loans) and the liability side (through the deposit issue) 
5. (5 marks) You are given the following information for a 8% 25-yr bond:  

Current market price=142.5435  

yield to maturity =5%  

Market price if yield is 5.25%=138.0421
Market price if yield is 4.75% = 147.2621
Compute the modified duration of this bond and convexity measure for this bond.  What would you estimate to be the percentage change in price for this bond if interest rates decline by 25 bps?  Explain briefly why only using your estimate of modified duration would not give you an accurate estimate of the bond's % price change.
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 the percentage change in price is estimated to be +12. 94%+0.07619= 13.016 % (price will increase by 13.016%) 

also acceptable:  price will increase by 12. 94+0.03809=12.9780

For large changes in interest rates, modified duration is not enough - you need Convexity as an additional measure to capture the curvature or convexity of a bond 
6. (5 marks) A two year floating-rate note has the following coupon formula:  6 month BA rate+ 30 basis points with a maximum coupon of 7% and a minimum coupon rate of 4.5%.  The coupon is reset every 6 months.  Suppose that at the reset dates, BA rates are follows:   Compute the coupon rate for each 6 month period:

	
	6 month BA rate
	Coupon Rate (?)

	First reset date
	6.10%
	6.40%

	Second reset date
	6.90%
	7%

	Third reset date
	3.90%
	4.50%

	Fourth reset date
	4.30%
	4.60%

	
	
	


7.  (5 marks) What is the major assumption underlying the yield to maturity measure? Given this assumption, is it likely or unlikely for the bondholder to earn the yield to maturity on the bond?  Why or why not? 

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. 

Part B (65 marks)

I. (10 marks)  A 18 month government of Canada par bond is yielding 3% in the market and a 2 year government of Canada par bond is yielding 4.00% in the market.  You also observe the following treasury bill rates:
	Maturity (years)
	Zero Rate:

	0.5
	1.00%

	 1
	1.25%


a) (5 marks)  Compute the zero coupon rates for 18 months and 2 years. Assume semi-annual compounding.
	As the bonds are trading at par in the market then 100 = Coupon Rate= YTM

	coupon on the 18 month GoC = $3 (per $100 par value) or $1.50 semi-annually

	coupon on the 2 year GoC = $4 (per $100 par value) or $2 semi-annually
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z3=1.51% or 3.02% BEY
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z4=2.041%  or 4.08% BEY
b) (5 marks) There is another 2 year government bond trading in the market with a coupon of 2.00%.  Using the zero rates computed above, what  should be the bond's arbitrage free price in the market?
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market price of the bond: 99.94058323


	
	
	
	
	

	
	
	
	
	
	


II. (10 marks)   Ontario Hydro has a 3 year, 3.00% annual pay bond trading in the market at a yield of 2.50%.  The company is considering re-opening the bond issue in order to raise an extra $400 million.  The current issue size is $300 million.
a) (6 marks) At what dollar price will Ontario Hydro re-open the bond issue?


[image: image6.emf]Coupon 3%

YTM 2.50% 100

1 3 0.975609756 2.926829268

2 3 0.951814396 2.855443189

3 103 0.928599411 95.64573932

Market Price = 101.4280118


Ontario Hydro would reopen the bond issue at a $101.43 
b) (4 marks) Once Ontario Hydro completes the re-opening, how large will the issue size be?  What is the benefit of reopening the bond issue for investors?  What risk does the company face as a result of reopening the bond issue? 

Once the re opening happens, the total issue size outstanding will be $300mm+$400MM=$700 million 
One benefit for investors is a larger deal size increases liquidity 
One risk is that it increases refinancing risk for the company 
III. (15 marks) An issuer has 4 years remaining on a $100 MM fixed rate bond of 10.00%.  He is worried that the Bank of Canada will tighten monetary policy by at least 50 bps at the next meeting in order to fight inflation.  The meeting is in 2 months.  The same issuer has $400 million of commercial paper outstanding that he will need to refinance in 3 months.
a) (2 marks) Given this issuer's concern with the Central Bank, what risk is he facing for the bond and for the commercial paper program?  Describe what he should do in order to mitigate the identified risks (if any).

1. the risk he faces is that in 3 months when he refinances his commercial paper,  short term interest rates will be higher (by 50 bps) 
2. the issuer faces no risk on this bond as it has already been priced and is trading in the market 
He can enter in to an FRA agreement on the CP and do nothing (no bond is already trading in the market). 
b) (4 marks) This same issuer would like to enter in to a forward rate agreement that will begin at the same time as his commercial paper program will need to be refinanced.  The new commercial paper program will be for 180 days.   He is shown the following FRA rates:




1 x 4 = 2%
3x6 = 3%
3x9 = 4%

i. Which is the right forward rate agreement for this issuer (using the timing  and length of his commercial paper program)? (1 mark)
3x9=4% (begins in 3 months and ends 9 months from today, therefore it is a 6 month rate) 
ii. 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 4%.  Calculate the settlement amount. (3 marks)
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since the market rate exactly equals the contracted rate there is $0 settlement. 
Answer questions b) and c) using the following information:
It is now 6 months later and this issuer believes that the Central Bank will continue to raise interest rates, however he is unsure by how much.  He also wishes to bring down his borrowing cost (the coupon) on the 4 year, 10.00% fixed rate bond.  A swap desk shows him a fixed for floating rate swap at 6 month BAs + 500 bps. Assume 6 month BAs are at 3%.
a) (4 marks) By entering into the swap, what is the initial 6-month coupon rate?  How does this compare to the client's fixed rate?

the issuer currently pays: 10%
by entering in to the fixed for floating rate swap he initially pays = 

6 month BA's + 500 bps = 3%+5%=8% 
For the initial six month period the issuer saves 2% annually on his interest rate payments or 1% per six months 
d) (5 marks) What is the break-even BA rate?  Assuming the overnight rate is at 3%,  what would have to be the anticipated path of short term interest rates for this client to enter in to the swap?
Break even BA rate = 10% - 5% = 5% 
The issuer would have to expect short term interest rates to stay at or below 5% for the next 4 years in order for the fixed to floating rate swap to lower his interest payments 
IV.  (15 marks) Consider the following annual spot rates:

	Maturity (years)
	Zero Rate:

	1
	4.00%

	2
	4.50%

	3
	5.00%

	4
	5.50%


 a) (4 marks)  Find the 1-year and 2-year forward rates beginning in 2 years time.  Assume annual compounding.

i) (1+z3)^3 =(1+z2)^2 x (1+1f1) therefore z3 = 6.00% 
ii)  (1+z4)^4= (1+z2)^2 x (1+2f2)^2 therefore z4 = 6.51% 
b) (4 marks)  Consider the following annual forward rates:

	Maturity (years)
	Forward Rate:

	f1
	5.25%

	f2
	5.75%

	f3
	5.00%

	f4
	5.50%


What is the annual 4 year spot rate using the forward rates from the table? 

(1+z4)^4 = (1.0525)*(1.0575)*(1.05)(1.055)
Z4 = 5.375% 
c)    (4 marks) Using the forward rates above, calculate the present value of a $1,000 cash flow received by an investor in year 4 (assume there are no other payments in between). 

$1000/(1.0525)(1.0575)(1.05)(1.055)=$811.065 
forward discount factor
a) (3 marks) Using the four year zero rate calculated in b), calculate the present value of a $1,000 cash flow.  What do you observe and why?

$1000/(1.05374)^4=$811.05 
The answers are identical because forward rates are just a package of spot rates. 
V.  (15 marks)  The difference in yield between the 2 year Government of Canada bond and the 10 year GoC bond is 45 bps, the least it's been in the past 5 years.  Recent economic news suggest that inflation is becoming a concern and a Government of Canada bond trader anticipates that the Bank of Canada will change interest rates by 50 bps.

a) (2 marks) Given the expected increase in inflation, what does the trader expect the Bank of Canada to do?  Please briefly explain the policy.
To fight inflation, the Bank of Canada will increase the overnight rate by 50 bps. 
b) (3 marks) With these expected moves by the Bank of Canada, describe what kind of trade can the bond trader implement in order to make a profit?
if he anticipates that the overnight rate/short end of the yield curve will likely rise if the bank of Canada increases the overnight rate by 50 bps - he can implement a yield curve flattener (short the 2 year GoC bond and buy 10 year bond) 
c) (10 marks) The trader believes that if the Bank of Canada changes interest rates as expected (by 50 bps) the yield on the 10 year bond will move by twice that much (1%).   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) = 0.0887
Face amount of the 2 year bonds = $10 million
· First he must risk weight the trade, therefore DV01 2yr = DV01 10yr 
· $10 million x 0.0175 = 0.0887 x face amount of the 10 yr  face amount of the 10 year bond = $1.973 million 
· For every 2 year that he is shorting (selling) he will buy 2 x (1.973 million) or $3.946 of the 10 year as he expects the 10's to move by twice as much as the 2 year bonds 
� EMBED Equation.3  ���
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