FIN 2200 – CORPORATION FINANCE

Sum 2007

Instructors: A. Dua
Assignment #4 key

1. Spot rates of interest for zero-coupon Government of Canada bonds are observed for different terms to maturity as follows:

	Term to maturity
	Rate (ri)

	1 year from today
	5.75%

	2 years from today
	6.25%

	3 years from today
	6.35%

	4 years from today
	6.25%

	5 years from today
	6.40%


a) What is the forward rate of interest from year 2 to year 3, i.e., what is f3?


[image: image1.wmf]%

550282

.

6

1

)

0625

.

1

(

)

0635

.

1

(

1

)

r

1

(

)

r

1

(

f

2

3

2

2

3

3

3

=

-

=

-

+

+

=


b) What is the forward rate of interest from year 3 to year 4, i.e., what is f4?
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c) If you believe in the pure expectations theory, what does your answer to (a) imply about E[2r3]? If you believe in the augmented expectations theory, what does your answer to (a) imply about E[2r3]?

pure expectations: E[2r3] = f3 = 6.550282%; i.e., same 1 year rate 2 years from now.

augmented expectations: E[2r3] < f3 or < 6.550282%; i.e., lower 1 year rate 2 years from now.

d) If you believe in the pure expectations theory, what does your answer to (b) imply about E[3r4]? If you believe in the augmented expectations theory, what does your answer to (b) imply about E[3r4]?

pure expectations: E[3r4] = f4 = 5.950564%; i.e., same 1 year rate 3 years from now.

augmented expectations: E[3r4] < f4 or < 5.25352388%; i.e., lower 1 year rate 3 years from now.

e) Suppose a zero-coupon bond has a face value of $1,000 and matures 5 years from today.

i) What is its price today?


[image: image3.wmf]32

.

733

$

)

064

.

1

(

000

,

1

)

r

1

(

FV

PV

price

5

T

flows

 

cash

 

future

=

=

+

=

=


ii) If you believe in the pure expectations theory, then what do you expect its price to be four years from today?
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f) Suppose a bond has a 6% annual coupon, a face value of $1,000 and matures in 2 years. Use the same spot rates of interest as those of zero coupon bonds.

i) What is its price today?


[image: image5.wmf]70

.

995

$

)

0625

.

1

(

060

,

1

)

0575

.

1

(

1

1

0575

.

60

)

r

1

(

FV

)

r

1

(

1

1

r

C

PV

2

1

T

2

T

1

2

1

=

+

ú

û

ù

ê

ë

é

-

=

+

+

ú

û

ù

ê

ë

é

+

-

=


ii) What is the yield to maturity, expressed as an effective annual rate, of this bond?
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For questions 2 - 7, assume r =discount rate = hurdle rate = 12%

2. Consider the following two investment projects:

Cash flows of project A:


0
1
2
3

	
	
	

	
	
	



-250
175
75
5

Cash flows of project B:


0
1
2
3
4
5

	
	
	
	
	

	
	
	
	
	


-250
150
50
50
50
50

a) Using a cutoff period of 2 years, find the best investment using the payback criterion.

PBA = 2 years; PBB = 3.0 years. Project A looks better since payback is within the cut-off period.

b) Find the best investment using the NPV criterion.

NPVA = -$30.40; NPVB = $19.52. Project B is better since NPV > 0; it should be accepted.

c) What are the limitations of the payback system that makes NPV better?

NPV considers all cash flows; payback does not.

NPV considers the time value of money; payback does not.

NPV has no arbitrary cut-off point; payback does.

3. Consider the following two investment projects:

Cash flows of project A:


0
1

	

	



-20
40

Cash flows of project B:


0
1
2

	
	

	
	



-200
200
200

a) Analyze the projects individually using IRR. Which one looks better using only IRR?

IRRA = 100%; IRRB = 61.803399%. Project A looks better.

b) Use IRR to analyze the incremental investment of taking project B instead of project A. What is your conclusion?
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IRRB – A = 58.840335%. The extra investment in B is worthwhile since IRRB – A > the hurdle rate of 12%. Therefore, B is better than A.

c) Repeat all of the analysis in (a) and (b) except now use NPV.

NPVA = $15.71; NPVB = $138.01; NPVB – A = $122.30

NPVB is the better project.

d) Which is the better investment? Explain.

B is better. NPVB > NPVA > 0. The incremental IRRB – A concludes that the investment in B (over A) is worthwhile; i.e., B adds more worth to the firm.

4. Consider the following two projects:

Cash flows of project A:


0
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2
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4
5
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Cash flows of project B:


0
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-750

a) Find the IRR’s of the two projects. Based on IRR, which project has the higher value? Which is actually better? Explain.

IRRA = 8.8769%; IRRB = 13.7460%. B initially has the higher value and initially looks better since IRRB > the hurdle rate of 12%. A is actually better because these are “financing” types of projects, not investment projects. Hence, the IRR criterion must be reversed; i.e., IRRA < the hurdle rate of 12%; therefore, project A is better than project B.

b) Find the NPV’s of the two projects. Which one is better?

NPVA = $34.90; NPVB = -$20.84. Accept A (better project) and reject B (NPVB < 0).

c) Do the incremental IRR analysis of taking project B instead of project A. Does this match your NPV result? Explain.


0
1
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3
4
5

	
	
	
	
	

	
	
	
	
	



1
0
0
0
0
-100

IRRB – A = 151.188643%; NPVB – A = -$55.74. IRRB – A says extra investment in B is NOT worthwhile since the IRR > the hurdle rate of 12% (remember this is a financing project). Therefore, prefer A as the NPV indicates.

5. Consider the following project:

Project cash flows:


0
1
2

	
	

	
	



-100
250
-300

a) Use your calculator’s NPV function to find the NPV of this project for 0 ( r ( 300%. Use 10% increments for r and calculate 31 NPV’s. Then use a graph with NPV on the vertical axis and r on the horizontal axis and plot the 31 points you determined.
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b) What did you find about the project’s IRR and NPV? Explain.

There is no IRR and NPV is always negative. IRR should not be used when there are multiple changes of cash flow direction.

6. Consider the following project:

Project cash flows:


0
1
2

	
	

	
	



-252.86
605
-360

a) What are the IRR’s of this project? Hint try NPV @ 11% and NPV @ 28.2622%.

IRR = 11% and 28.3% (approximately).

b) Compare the IRR’s to the hurdle (discount) rate. Does the IRR rule imply this is a good investment?

IRR should not be used when there are multiple IRR’s.

c) Use a graph (like that in part(a) of question 5) to graph NPV @ 0%, 5%, 10%, 15%, 20%, 25%, 30%, 35% and 40%. Given your discount rate, should this project be accepted? Explain.
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The project should be accepted as long as the hurdle rate is between 11% and 28.3%, which it is.

7. Consider the following two mutually exclusive investment projects:

Cash flows of project A:


0
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Cash flows of project B:
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5

	
	
	
	
	

	
	
	
	
	



-2,200
1,000
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1,000
1,000
1,000

a) Analyze each project individually using the profitability index. Which one of mutually exclusive investments appears to be the better project?
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b) Now, look at the incremental cash flows using profitability index. Is it worth taking project B instead of project A?
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c) Repeat all of the analysis in (a) and (b) except now use NPV.

NPVA = $681.43; NPVB = $1,404.78; NPVB – A = $723.34

Project B is the better project because it has the higher NPV; NPVB - A shows just how much better B is.

d) Which is the better investment? Explain.

B is the better investment. NPVB is the higher of the two and PIB – A says that the additional investment in B is worthwhile since PIB-A > 1; i.e., Project B adds the most worth to the firm.
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