20/05/19
THM 415: Finance

Final Exam Answer Sheet
1. What are the responsibilities of a bond trustee? (2 Points)

A bond trustee, usually a banking instıtution or a trust company is responsible for the following tasks:

· Oversee the relationship between the bondholder and the issuing firm.

· Protect bondholders’ rights.

· Controls whether terms of the indenture are carried out or not.

· In case of non-compliance to indenture terms, may force issuing company into bankruptcy by announcing it as insolvent.
2. The following depicts Corporate Bonds Spread Table:
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Fabri Corporation is considering issuing bonds that will mature in 20 years with an 8.53 % annual coupon rate. The interest will be paid quarterly. Fabri Corporation is hoping to get an AA rating on its bonds. However Fabri Corporation is not sure whether the new bonds will receive that very rating.
a) What is the price of Fabri Corporation bond? (1 Point)

According to the above Corporate Bonds Spread Table, the yield to maturity on AA rated 20-year bonds shall be 4.04 % + 2.35 % = 6.39 %. Hence, the price of Fabri Corporation bond shall be:

Bond Price (AA rating) = - PV (6.39%/4, 20*4, (1000*8.53%)/4, 1000) = $ 1,240.65.
b) What is the price of the bond if it gets an A- rating? (1 Point)
According to the above Corporate Bonds Spread Table, the yield to maturity on A- rated 20-year bonds shall be 4.04 % + 2.95 % = 6.99 %. Hence, the price of Fabri Corporation bond shall be:

Bond Price (A- rating) = - PV (6.99%/4, 20*4, (1000*8.53%)/4, 1000) = $ 1,165.22.
3. Aatif Company’s bonds mature in 33 years time and promise to pay 7.23 % coupon interest monthly. Suppose you purchase the bonds for $ 918.63.

a) What is Aatif Company’s promised yield to maturity? (1 Point)
· Promised Yield to Maturity = Rate (33*12, (1000 * 7.23 %) / 12, -918.63, 1000) ≈ 0.66 %.

Since this promised rate is a monthly rate, the promised yield to maturity shall be 0.66%*12 = 7.93 %.

b) Assume there is a 27 % probability of default on this bond and if the bond defaults, the bondholders will receive only 85 % of the principal and interest owed. What is the expected yield to maturity on this bond? (2 Points)
In case of default, I will get only 85 % of the principle (i.e. 85 % * 1,000 = $ 850) and 85 % of the payment (i.e. 85 % * (1,000 * 7.23 %) / 12 = $ 5.12125). Therefore, Yield to Maturity Default = Rate (33*12, 5.12125, -918.63, 850) * 12 ≈ 0.55 % * 12 = 6.63 %.

· Expected Yield to Maturity = (73 % * 7.93 %) + (27 % * 6.63 %) = 7.58 %.
4. Salah Corporation is considering three mutual exclusive investments. The projects’ expected net cash flows are as follows:
	
	Expected Net Cash Flows

	Year
	Project A
	Project B
	Project C

	
	
	
	

	0
	($20,305)
	($12,003)
	($5,005)

	1
	$5,631 
	$3,743 
	($412)

	2
	$8,914 
	$4,369 
	$3,600 

	3
	($458)
	$4,052 
	($1,933)

	4
	($799)
	($1,257)
	$7,002 

	5
	$3,617 
	($1,903)
	($421)

	6
	$8,716 
	$5,742 
	$6,996 

	7
	$9,009 
	$4,365 
	

	8
	($593)
	$5,375 
	

	9
	$2,847 
	($2,385)
	

	10
	$5,786 
	$6,650 
	

	11
	($505)
	
	

	12
	($732)
	
	

	13
	$1,421 
	
	

	14
	($999)
	
	

	15
	$1,971 
	
	


a) What is the Net Present Value of Projects A, B and C at an appropriate discount rate of 3.18%? (1.50 Point)
· NPV (Project A) = NPV (3.18%, 5631, 8914, -458, -799, 3617, 8716, 9009, -593, 2847, 5786, -505, -732, 1421, -999, 1971) – 20305 = $ 16,546.40.

· NPV (Project B) = NPV (3.18%, 3743, 4369, 4052, -1257, -1903, 5742, 4365, 5375, -2385, 6650) – 12003 = $ 12,193.07.

· NPV (Project C) = NPV (3.18%, -412, 3600, -1933, 7002, -421, 6996) – 5005 = $ 7,833.35.
b) What is the Equivalent Annual Cost of Projects A, B and C? (1.50 Point)
· EAC (Project A) = PMT (3.18%, 15, -16546.40, 0) = $ 1,404.14.

· EAC (Project B) = PMT (3.18%, 10, -12193.07, 0) = $ 1,442.56.
· EAC (Project C) = PMT (3.18%, 6, -7833.35, 0) = $ 1,454.66.
c) What are the Payback Periods for Project A, B and C? (3 Points)

· Payback Period (Project A) = 5.39 Years.
· Payback Period (Project B) = 2.96 Years.
· Payback Period (Project C) = 3.54 Years.
d) What are the MIRR’s for Project A, B and C? (3 Points)

· MIRR (Project A) = IRR (-23393.69, 5631, 8914, 0, 0, 3617, 8716, 9009, 0, 2847, 5786, 0, 0, 1421, 0, 1971) = 14.90 %.
· MIRR (Project B) = IRR (-16538.74, 3743, 4369, 4052, 0, 0, 5742, 4365, 5375, 0, 6650) = 15.32%.
· MIRR (Project C) = IRR (-7524.03, 0, 3600, 0, 7002, 0, 6996) = 22.73 %.
e) Based on MIRR, which project shall be chosen? Why? (1 Point)
Based only on MIRR (there are problems with rankings of the projects if we don’t use NPV though), project C shall be chosen because its MIRR (22.73 %) is at the same time greater than discount rate (3.18 %) and the highest amongst other projects (all modified projects are conventional cash flow patterns).

5. Firas Company is considering two mutually exclusive investments. The projects’ expected net cash flows are as follows:
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0($28,563)($15,625)

1($9,538)$7,500
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6$12,000$12,500
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8$20,000$10,001

9($2,596) 

10$9,052 

Expected Cash Flows


a) Calculate each project’s IRR and MIRR. Assume that appropriate discount rate is 6.16 %. (2 Points)

· IRR (Project A) = IRR (-28563, -9538, 15000, 18000, 21000, -1453, 12000, 16000, 20000, -2596, 9052) = 26.07 %.

· IRR (Project B) = IRR (-15625, 7500, 12500, -5800, 10000, -2540, 12500, -2421, 10001) = 33.49 %.

· MIRR (Project A) = IRR (-40141.01, 0, 15000, 18000, 21000, 0, 12000, 16000, 20000, 0, 9052) = 23.57 %.

· MIRR (Project B) = IRR (-23949.78, 7500, 12500, 0, 10000, 0, 12500, 0, 10001) = 23.48 %.
b) Using the Profitability Index, if the discount rate is 10.25 %, which project should Firas Company select? If discount rate were 17.50 %, what would be the proper choice? Show all your calculations. (2 Points)
Discount Rate = 10.25 %

· Profitability Index (Project A) = NPV (10.25%, -9538, 15000, 18000, 21000, -1453, 12000, 16000, 20000, -2596, 9052) / (28563) = 1.99 times.

· Profitability Index (Project B) = NPV (10.25 %, 7500, 12500, -5800, 10000, -2540, 12500, -2421, 10001) / (15625) = 1.81 times.

→ Project A shall be chosen.

Discount Rate = 17.50 %

· Profitability Index (Project A) = NPV (17.50%, -9538, 15000, 18000, 21000, -1453, 12000, 16000, 20000, -2596, 9052) / (28563) = 1.42 times.

· Profitability Index (Project B) = NPV (17.50 %, 7500, 12500, -5800, 10000, -2540, 12500, -2421, 10001) / (15625) = 1.45 times.

→ Project B shall be chosen.
c) Calculate the payback period and discounted payback period for each project. (2 Points)
· Payback Period (Project A) = 3.24 Years.

· Payback Period (Project B) = 1.65 Years.

· Discounted Payback Period (Project A) = 3.56 Years.
· Discounted Payback Period (Project B) = 1.77 Years.
d) If the appropriate discount rate range used for such a company to evaluate its projects is [15%, 25%], at what discount rate would investors’ choice be indifferent? What can you conclude about the net value each project brings at that very discount rate? (1 Point)
The discount rate at which investors would be indifferent to invest in project A or B is 22.17 %.  At this very discount rate, the net value each project brings is as follows:

· NPV (Project A) = $ 4,810.01.
· NPV (Project B) = $ 4,440.29.

6. Yavaş Corporation, a firm in the 35 % marginal tax bracket with a 9.03 % required rate of return or discount rate, is considering a new project. This project involves the introduction of a new product. This project is expected to last 7 years and then, because this is somewhat of a fad product, it will be terminated. Moreover, the following bits of information are pertinent to this very new project:

· Cost of new plant and equipment: $ 4,675,000
· Shipping and installation costs: $ 375,000
	Year
	Units Sold

	1
	80,000

	2
	125,000

	3
	215,000

	4
	168,000

	5
	101,000

	6
	87,000

	7
	67,000


· Sales price per unit: $ 80 in year 1; expected to increase by 2.50 % on a yearly basis.
· Variable cost per unit: $ 35 in year1; expected to increase by 3.00 % on a yearly basis.
· Annual fixed costs: $ 2,250,000
· Working capital requirements: There will be an initial working capital requirement of $ 500,000 just to get production started. For each year, the total investment in net working capital will equal 8 % of the dollar value of sales for that year. In the final year, all working capital is liquidated at the termination of the project.

· The depreciation method: Use the simple straight line method over 7 years. It is assumed that the plant and equipment will have no salvage value after 7 years.

a) Determine the yearly net free cash flows associated with the project? (5 Points)
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Revenues$6,400,000$10,250,000$18,070,750$14,473,410$8,918,808$7,874,601$6,215,957

less variable costs$2,800,000$4,506,250$7,983,273$6,425,235$3,978,674$3,529,990$2,800,053

less fixed annual costs$2,250,000$2,250,000$2,250,000$2,250,000$2,250,000$2,250,000$2,250,000

less depreciation expense$721,429$721,429$721,429$721,429$721,429$721,429$721,429

Net Operating Income$628,571$2,772,321$7,116,049$5,076,747

$1,968,706$1,373,183$444,476

less income tax$220,000$970,313$2,490,617$1,776,861

$689,047$480,614$155,566

Net Operating Profits After Taxes $408,571$1,802,009$4,625,432$3,299,885

$1,279,659$892,569$288,909

plus depreciation expense$721,429$721,429$721,429$721,429$721,429$721,429$721,429

Operating Cash Flow$1,130,000$2,523,438$5,346,860$4,021,314$2,001,087 $1,613,998 $1,010,338 

less capital expenditurs$5,050,000

less additional net operating working capital$500,000.00$12,000.00$308,000.00$625,660.00($287,787.20)($444,368.15)($83,536.56)($629,968.09)

FREE CASH FLOW($5,550,000)$1,118,000$2,215,438$4,721,200$4,309,101$2,445,456$1,697,534$1,640,306


b) Sketch a timeline for this new project? (1 Point)
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c) Calculate the Profitability Index of the project? (1 Point)

· Profitability Index = NPV (9.03 %, 1118000, 2215438, 4721200, 4309101, 2445456, 1697534, 1640306) / (5550000) = 2.36 times.
d) Shall the project be undertaken? Why? Why not? (1 Point)

Since profitability index of the estimated cash flows of the project is greater than 1, Yavaş Corporation shall undertake the project.

7. While calculating incremental cash flows, why shall you ignore interest payments and other financing costs? (2 Points)

Interest payments and other financing costs are already accounted for in the cost of capital (i.e. discount rate) used to discount the project’s cash flows. Including it will lead to double counting.
8. While using the Dividend Growth Model to calculate the cost of common equity, why shall you assume that dividend growth rate must be less than the rate of return stockholders require to invest in the firm’s shares? (2 Points)

If we just think how much would we be willing to pay for an investment where the rate of increase in the cash flow received (i.e. dividend growth rate) each year is greater than the rate of return we want (given the risk of the investment), the answer would be that the price could not be high enough. This leads to a “money machine”!
 9. What are the advantages of using a unique cost of capital for all projects to be evaluated? (2 Points)

The advantages of using a unique cost of capital for all projects to be evaluated are as follows:
· It may be difficult to trace the source of financing for individual project since most firms raise money in bulk for all the projects.
· It adds to the time and cost in getting approval for new projects.
10. What are the limitations of divisional WACC over single WACC? (2 Points)
The limitations of divisional WACC over single WACC are as follows:

· The discount rate reflects the risk of projects evaluated by different divisions.
· It requires estimating only one cost of capital estimate for the entire division (rather than one for each project).
· It limits managerial latitude and the attendant influence costs.
Good Luck
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