	Question
	Credit
	Mark

	1
	15
	

	2
	15
	

	3
	15
	

	4
	15
	

	5
	15
	

	6
	25
	

	Total
	100
	


Question 1 (15 points)

A 5% U.S. Treasury bond will mature June 30, 2020. Today is April 30, 2008. For simplicity, assume that the bond trading is also settled on the same day. If the yield‑to‑maturity of the bond is 3.50%, how should the bond price be quoted? 

Question 2 (15 points)

A $5 million floater pays floating interest rate at 6‑month LIBOR + 50 basis points, reset semiannually. The six‑month LIBOR was 4.00% at the last reset on January 15, 2007. Today is April 30, and the current 6‑month LIBOR is 3.50%. What is the market value of the floater today? This LIBOR is quoted as bond equivalent yield, i.e., APR with semiannual compounding. 1 percent is 100 basis points.

Question 3 (15 points)

Assume all the coupon bonds have just paid out their respective semi-annual interest payments today. Assume further that all the bonds have a par value of $100 and are perfectly divisible (i.e., buying or selling any fraction of a bond unit is possible). 

You have a fixed liability of $1,000,000 at the end of the fifth year. Assume that you can only invest in two bonds: Bond 1 carries 10% coupon with 10 years to maturity and Bond 2 carries 13% coupon with 5 years to maturity. 

(a) (10 points) The term structure is flat and the yield (expressed as bond-equivalent yield) is 8 percent. Construct an immunization portfolio today. 

(b) (5 points) Assume the term structure shifts to 9% flat in six months, check if you are able to meet your obligation, then rebalance your portfolio. 

(Extra writing space on next page)

Question 4 (15 points)

A mortgage backed security consists of a total $50 million of 30-year mortgage contract with WAC = 7% and WAM=332 month. This MBS offers 6% coupon rate (monthly compounding). If the prepayment speed is PSA 150, calculate the cash flows for the first two months, and fill out the following table. 

(Area for Question 4)

Solution: 

	Month
	Outs. Bal
	CPR
	SMM
	Mort Pmt
	Interest
	Sched. Principal
	Prepayment
	Tot. Principal
	Cash Flow

	1
	      50,000,000 
	
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	
	
	 


Question 5 (15 points)

The current term structure of interest rates are quoted below as yield to maturity (semiannual compounding or Bond Equivalent Yield), which are calculated based on the on‑the‑run Treasury securities, of which the securities with maturity less than or equal to one year are Treasury bills, and those with maturities greater than 1 year are par‑valued Treasury notes. 

(a) Calculate the missing spot rates (8 points)

(b) A consumer wants to borrow $10,000 loan for 5 years and wants to pay it off by equal amount every six month. What is the amount of semiannual payment (7 points)? 

	Year
	YTM
	Spot Rate

	0.5
	6.000
	

	1.0
	6.500
	

	1.5
	6.750
	

	2.0
	6.900
	

	2.5
	7.000
	7.023

	3.0
	7.080
	7.107

	3.5
	7.150
	7.181

	4.0
	7.220
	7.257

	4.5
	7.250
	7.288

	5.0
	7.260
	7.296


Question 6 (25 points)

Answer the following short questions ( 5 points each) :

(a) A fixed income security promises three cash flows in Years 3, 4 and 5 as $1, $2, and $5, respectively (nothing in Years 1 and 2). The current term structure is given in Question 5. What is the present value of the security?

(b) The mortgage rate is quoted as 6.5% with semiannual compounding. A home buyer borrowed a 25‑year mortgage of $150,000 and wants to make mortgage payment on semimonthly basis (i.e., twice a month). How much should the home buyer pay every half month?

(c) A mortgage pass‑through security of $100 million bears a coupon rate of 9% (APR with monthly compounding). It is re‑arranged to a collateralized mortgage obligation (CMO) of sequential payments with two tranches: Tranche A ($40 million) will receive principal payment before Tranche B ($60 million). Assume that the pass‑through has received a total principal payment of $20,000 during the first month. What are the cash flows to Tranches A and B, respectively?

(d). The excerpt that follows is taken from an article titled “Smith Plans to Shorten,” which appeared in the January 27, 1992, issue of BondWeek, p. 6:

When the economy begins to rebound and interest rates start to move up, Smith Affiliated Capital will swap 30-year Treasuries for 10-year Treasuries and those with average remaining lives of nine years, according to Bob Smith, Executive V.P. The New York firm doesn’t expect this to occur until the end of this year or early next, however, and sees the yield on the 30-year Treasury first falling below 7%. Any new cash that comes in now will be put into 30-year Treasuries, Smith added.

What type of portfolio strategy is Smith Affiliated Capital pursuing?

(e). Below are two portfolios with a market value of $500 million. The bonds in both portfolios are trading at par value. The dollar duration of the two portfolios is the same.

	Issue
	Years to Maturity
	Par Value (in millions)

	Bonds Included in Portfolio I 

	A
	2.0
	$120

	B
	2.5
	$130

	C
	20.0
	$150

	D
	20.5
	$100 

	Bonds Included in Portfolio II 

	E
	9.7
	$200

	F
	10.0
	$230

	G
	10.2
	$  70 


Which portfolio can be characterized as a barbell portfolio? What is the name of another portfolio? Which of the portfolios is more convex?

Formulas:

Present value interest factor (for $1 at time n): 
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Present value of interest factor of annuity: PVIFA (r, n) =
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Future value interest factor (for $1 at 0): 
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Future value interest factor of annuity: 
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Standard Bond Pricing:
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where rs = BEY/2, since the bond yield is quoted as bond equivalent yield, i.e., yield‑to‑maturity with semiannual compounding.
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where u = (# of days since last coupon payment)/(# of days between coupon payments)

Accrued Interest AI = 
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Interest rate conversion: if r is the annualized rate or EAR, R is annualized continuous compounding rate, then, other rates can be solved from the following relationship:
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If the rate is quoted as APR with m times compounding per year, it must be interpreted as
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For example, APR with quarterly compounding must be interpreted as 
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Bond Pricing by Spot Rates:
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Bond Equivalent Yield: 
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Horizon Return = 
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Macaulay Duration for coupon bond:
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In the above formulas, 
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 with i being the semiannual coupon interest rate (i.e., one-half of the quoted annual coupon interest rate), y is the semiannual discount rate, and m is the number of half-years. The result is in unit of half-years. Divide this result by 2 to convert it to number of years.

Modified Duration = Macaulay Duration / (1+y) 

Duration Approximation: 
[image: image17.wmf])

(

)

(

2

D

 

Modified

0

0

-

+

-

+

-

+

-

-

=

D

-

»

y

y

P

P

P

y

P

P

P


Convexity measure approximation 
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Approximating the percentage change of bond price:
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Duration of bond portfolio:
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The 100 PSA Conditional Prepayment Rate:
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Other PSA CPR will be multiple of the above, e.g., the 150 PSA CPR is 1.5 times the above calculation.

Single‑month‑mortality rate: 
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, where the CPR corresponds to the respective PSA.

Mortgage Payment: 
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Scheduled Principal Payment = Mortgage PMT – Interest (i.e., r×MB)

Prepayment = SMM×(MB – Scheduled Principal Payment)

Cash flow = interest + total principal payments.

Inverse Floater receives 
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The notional amount of x% (0.0x) IO 
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