Tuckman

Chapter 1

1.1 write down the cash flow dates and the cash flows of $1000 face value of the US Treasury 4s of April 30, 2003, issued on April 30, 2001

  Oct 31 01…. …….April 30 02
Oct 31 02
April 30 03

    $20


$20

$20

$1020

1.2 Here is a list of bond transactions on May 15, 2001. For each transaction list the transaction price.

Bond



Price



Face Amount
10.75s of 5/15/2003

112-2
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5




$10,000

112+2.625/32 =112.082031   price= 10k*112.082031/100= 11208.2
4.25s of 11/15/2003

99-14+



$1,000

99+14/32=99.4375  price = 994.375
7.25s of 5/15/2004

107-4



$1,000,000

107+4/32=107.125      price=1071250
1.3 Use this list of Treasury bond prices as of May 15, 2001, to derive the discount factors for cash flows to be received in 6 months, 1 year, and 1.5 years.
Bond



Price





7.5’s of 11/15/2001

101-25
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4.25s of 11/15/2003

103-12
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7.25s of 5/15/2004

110-21
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There is a typo in the book here. I did explain in class.
	101
	0.375
	25
	101.7929688

	103
	0.9375
	12
	103.4042969

	110
	0.25
	21
	110.6640625

	
	
	
	


d(t 0.5)*103.75=101.79 d(t 0.5)=0.98114

d(t 2.5) 

CF =  -103.4040    2.1250    2.1250    2.1250    2.1250  102.1250

>> r=irr(CF)

r=

    0.0142

>> 1/((1+0.0142/2)^5)

d(t 2.5) =

    0.9652

Interpolate in between d(t 0.5) and d(t 2.5) we have 

d(t 1) = 0.98114-¼(0.98114-0.9652) =0.977

d(t 1.5) =0.98114-2/4(0.98114-0.9652)=0.973

1.4 Suppose there existed a Treasury issue with a 7.5% coupon maturing on November 15, 2002. Using the discount factors derived in question 1.3, what would be the price of the 7.5s of November 15, 2002?
=3.75*0.98114+3.75*0.977+103.75*0.973 = 108.29

1.5 Say that the 7.5s of November 15, 2002, existed and traded at a price of 105 instead of the price derived in question 1.4. How could one earn an arbitrage profit by trading the 7.5s of November 15, 2002, and the three bonds listed in question 1.3? Using the prices listed in question 1.3, how much arbitrage profit is available in this trade?

Buy the 7.5s bond and
Short the zero bond at each of the cash flow at 0.5 and 1.0 for 3.75 face value and short the 1.5 year zero at 103.75 face value

Chapter 2
2.1  You invest $100 for two years at 5%, compounded semiannually. How much do you have at the end of the two years?

$100(1+0.05/2)^4 = 

2.2 You invested $100 for three years and, at the end of those three years, your investment was worth $120. What was your semiannually compounded rate of return?

$120=$100(1+r/2)^6 (r=[(120/100)^(1/6)-1]*2 = 0.06171

Chapter 3

3.3 Consider a 10-year par bond yielding 5%. How much of the bond’s value comes from principal and how much from coupon payments? How does your answer change for a 30-year par bond yielding 5%?

The bond value that comes from the coupons equals the sum of the discount cash flow of all the coupon payments (half the coupon rate multiplied by principle) including the last coupon. The value of the principal comes from the present value of the par value.

3.4 Why would anyone buy a bond selling at a premium when after holding that bond to maturity it will be worth only par?

The bond that sells at premium is a bond that offers a coupon rate higher than the current interest rates in the economy. The decline is price is made up by the higher than required interest rate of the coupons. So, the investor is not losing anything.

3.7 A 60-year-old retired woman is considering purchasing an annuity that pays $25,000 every six months for the rest of her life. Assume that the term structure of semiannually compounded rates is flat at 6%

a. If the annuity cost $575,000 and the woman expects to live an other 25 years, will she purchase the annuity? What if she expects to live another 15 years?

b. If law prohibits insurance companies from charging a different annuity price to men and to women and if everyone expects women to live longer than men, what happen in the annuity market?
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