UGBA 103: Introduction to Finance

Instructor: Gregory La Blanc
Spring 2006
Homework # 2 Solutions
1. Consider a world with two points in time t0, and t1. Oski D. Bear has just inherited $5m. He (She?, It?) has only two projects that he can invest in. Project X costs $3m at t0 and pays off $3.8m at t1. Project Y costs $2m at t0 and pays off $2.5m at t1. He can lend and borrow at a bank at an interest rate of 20%. Oski is only interested in consumption today at t0. He does not get any utility from consumption at t1.

a. What is the most that Oski can consume at t0? How does he achieve this (i.e. what projects does he do and how much does he borrow or lend at the bank?)


Answer:
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b. How would your answers differ if Oski could lend to the bank at a rate of 15%  but borrow at a rate of 30%?

Answer:
[image: image2.emf]
2. It is currently date 0. The 1 year rate of interest (i.e. between dates 0 and 1) is r1 = 4% per year and the 2 year rate of interest (i.e. between years 0 and 2) is r2 = 6% per year. 

a. What reinvestment rate f1,2 (forward rate) for the second year (i.e. between dates 1 and 2) can a firm lock in today at date 0?

Answer:

[image: image1.emf]
(1.06)2=  1+f 1,2
(1.04)

f 1,2 = .0804

b. What portfolio (i.e. what combination of buying and selling different maturity zero coupon bonds) would the firm use to borrow at this reinvestment rate between dates 1 and 2?

Answer:
Suppose that you wanted to borrow $X in year one through a forward contract. You could do this synthetically by doing the following:

Buy a one year zero coupon bond & Sell a two year zero coupon bond. This way you will receive a payment in year one and you will have to repay in year two. You will need to make sure that your payments at time zero cancel one another out.

So the one year bond will cost  $X/(1.04).  This is also how much you will have to borrow through the sale of a two year bond.  You will then need to repay at time 2:  $[X/(1.04] * (1.06)2
3. A bond with par value $1000 and an annual coupon (i.e. interest payment) of 8% matures in six years. The current (effective annual) yield on similar bonds is 6%. What is the current price of the bond assuming the first interest payment is a year from now?

Answer:
	time
	C
	1/(1.06)^t
	C/(1.06)^t

	1
	80
	0.943396226
	75.47169811

	2
	80
	0.88999644
	71.1997152

	3
	80
	0.839619283
	67.16954264

	4
	80
	0.792093663
	63.36749306

	5
	80
	0.747258173
	59.78065383

	6
	1080
	0.70496054
	761.3573837

	total
	 
	 
	1098.346487


4. A zero coupon, $1000 par value bond is currently selling for $312 and matures in exactly 10 years. 

a. What is the implied market-determined semiannual discount rate (i.e. semiannual yield to maturity) on this bond? (Remember the convention is the U.S. is to use semiannual compounding-even with a zero coupon bond)

Answer:

$312 =  $1000/(1+r)20
r (semi-ann) = .06
b. Using your answer from part a, what is the bond’s

i. Nominal annual yield to maturity
r (ann) = .12

ii. Effective annual ytm?

r eff     =  .1236

5. In January 2010, the U. S. treasury issues 30-year bonds with a coupon rate of 8.25%, paid semiannually. A bond with a face value of $1000 pays $41.25 (1000*0.0825/2) every six months for the next 30 years; in January 2040, the bond also repays the principal amount, $1000. 

a. What is the value of the bond if, immediately after issue in January 2010, the 30 year interest rate increases to 9.5%?

Answer:

PV =  A (r=.0475, t=60) 41.25 +  1000/(1.0475)60
b. What is the value of the bond if, immediately after issue in January 2010, the 30 year interest rate decreases to 6.0%

PV =  A (r=.03, t=60) 41.25 +  1000/(1.03)60
	time
	Ct
	Ct/(1.0475)^t
	Ct/(1.03)^t

	1
	41.25
	39.37947
	40.04854

	2
	41.25
	37.59377
	38.88208

	3
	41.25
	35.88904
	37.74959

	4
	41.25
	34.26161
	36.65009

	5
	41.25
	32.70799
	35.58261

	6
	41.25
	31.22481
	34.54623

	7
	41.25
	29.80888
	33.54002

	8
	41.25
	28.45717
	32.56313

	9
	41.25
	27.16675
	31.61469

	10
	41.25
	25.93484
	30.69387
	37
	41.25
	7.408406
	13.81805

	11
	41.25
	24.7588
	29.79988
	38
	41.25
	7.072464
	13.41558

	12
	41.25
	23.63609
	28.93192
	39
	41.25
	6.751756
	13.02483

	13
	41.25
	22.56428
	28.08924
	40
	41.25
	6.44559
	12.64547

	14
	41.25
	21.54108
	27.27111
	41
	41.25
	6.153308
	12.27716

	15
	41.25
	20.56428
	26.47681
	42
	41.25
	5.87428
	11.91957

	16
	41.25
	19.63177
	25.70564
	43
	41.25
	5.607904
	11.5724

	17
	41.25
	18.74155
	24.95693
	44
	41.25
	5.353608
	11.23534

	18
	41.25
	17.89169
	24.23003
	45
	41.25
	5.110843
	10.90809

	19
	41.25
	17.08037
	23.5243
	46
	41.25
	4.879086
	10.59038

	20
	41.25
	16.30585
	22.83912
	47
	41.25
	4.657839
	10.28192

	21
	41.25
	15.56644
	22.17391
	48
	41.25
	4.446624
	9.982451

	22
	41.25
	14.86056
	21.52807
	49
	41.25
	4.244987
	9.6917

	23
	41.25
	14.18669
	20.90103
	50
	41.25
	4.052494
	9.409417

	24
	41.25
	13.54338
	20.29227
	51
	41.25
	3.868729
	9.135356

	25
	41.25
	12.92924
	19.70123
	52
	41.25
	3.693298
	8.869278

	26
	41.25
	12.34295
	19.12741
	53
	41.25
	3.525821
	8.61095

	27
	41.25
	11.78325
	18.5703
	54
	41.25
	3.365939
	8.360145

	28
	41.25
	11.24893
	18.02942
	55
	41.25
	3.213307
	8.116646

	29
	41.25
	10.73883
	17.50429
	56
	41.25
	3.067596
	7.880239

	30
	41.25
	10.25187
	16.99445
	57
	41.25
	2.928493
	7.650717

	31
	41.25
	9.786986
	16.49947
	58
	41.25
	2.795697
	7.427881

	32
	41.25
	9.343185
	16.0189
	59
	41.25
	2.668923
	7.211535

	33
	41.25
	8.919508
	15.55233
	60
	1041.25
	64.31512
	176.7346

	34
	41.25
	8.515044
	15.09935
	total PV
	
	876.5483
	1311.35

	35
	41.25
	8.12892
	14.65957

	36
	41.25
	7.760305
	14.23259


c. On a graph (preferably in Excel), show how the value of the bond changes as the interest rate changes (plot the value as a function of the interest rate). At what interest rate is the value of the bond equal to its face value?
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Bond is at par value when the prevailing rate is equal to the coupon rate, e.g. at a semi-annual rate equal to 4.125% or .04125.
� EMBED Equation.3  ���
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