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THM 415: Finance

Final Exam Answer Sheet
1. What is the major advantage behind corporations issuing debentures? (2 Points)

The major advantage behind corporations issuing debentures is that no property has to be backed up. Therefore, corporations can issue debt and still preserve some future borrowing power.

2. Lens Corporation issued a 25-year bond with a price of $ 903 and interest payments on a quarterly basis. The coupon rate of the bond is 9.03 %.
a) What is the Yield to Maturity on the above bond? (1 Point)

· Yield to Maturity = Rate (25 * 4, (1000 * 9.03 %) / 4, -903, 1000) ≈ 2.52 %. Since this rate is a quarterly rate, the yield to maturity shall be 2.52 % * 4 = 10.10 %.

b) Suppose Güven Corporation is willing to issue a 25-year bond and according to finance specialist, the risk of the promised cash flow out of that very bond is similar to that of Lens Corporation. Suppose furthermore that the coupon interest rate is 9.25 % and that interest payments will be on a semi-annual basis. What is the price of the bond? (1 Point)
· Bond Price = - PV (10.10%/2, 25*2, (1000*9.25%)/2, 1000) = $ 923.20.
3. Pektemek Company’s bonds mature in 23 years time and promise to pay 7.13 % coupon interest monthly. Suppose you purchase the bonds for $ 1,316.55.

a) What is Pektemek Company’s promised yield to maturity? (1 Point)
· Promised Yield to Maturity = Rate (23 * 12, (1000 * 7.13 %) / 12, -1316.55, 1000) ≈ 0.40 %. Since this promised rate is a monthly rate, the promised yield to maturity shall be 0.40 % * 12 = 4.84 %.
b) Assume there is a 36 % probability of default on this bond and if the bond defaults, the bondholders will receive only 63 % of the principal and interest owed. What is the expected yield to maturity on this bond? (2 Points)
· Default Yield to Maturity = Rate (23 * 12, (1000 * 7.13 %) * 0.63 / 12, -1316.55, 1000 * 0.63) ≈ 0.13 %. Since this default rate is a monthly rate, the default yield to maturity shall be 0.13 % * 12 = 1.52 %. Therefore expected yield to maturity = (64 % * 4.84 %) + (36 % * 1.52 %) = 3.65 %.
4. Dorukhan 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
	($60,325)
	($23,247)
	($4,458)

	1
	$5,500 
	$3,850 
	($187)

	2
	$6,000 
	($975)
	$1,614 

	3
	$6,500 
	$3,000 
	$2,003 

	4
	$7,000 
	$3,250 
	($1,002)

	5
	($2,019)
	$3,990 
	$2,250 

	6
	$7,500 
	$3,750 
	$2,500 

	7
	$8,000 
	$4,000 
	($1,971)

	8
	$8,500 
	($853)
	$3,499 

	9
	$9,000 
	$4,250 
	

	10
	($3,036)
	$5,500 
	

	11
	$9,500 
	$5,750 
	

	12
	$10,000 
	$6,000 
	

	13
	$10,500 
	
	

	14
	$11,000 
	
	

	15
	($4,587)
	
	

	16
	$11,500 
	
	

	17
	$12,000 
	
	


a) What is the Net Present Value of Projects A, B and C at an appropriate discount rate of 6.24%? (1.50 Point)
· NPV (Project A) = NPV (6.24%, 5500, 6000, 6500, 7000, -2019, 7500, 8000, 8500, 9000, -3036, 9500, 10000, 10500, 11000, -4587, 11500, 12000) – 60325 = $ 4,860.23.

· NPV (Project B) = NPV (6.24%, 3850, -975, 3000, 3250, 3990, 3750, 4000, -853, 4250, 5500, 5750, 6000) – 23247 = $ 3,538.81.
· NPV (Project C) = NPV (6.24%, -187, 1614, 2003, -1002, 2250, 2500, -1971, 3499) – 4458 = $ 1,946.60.
b) What is the Equivalent Annual Cost of Projects A, B and C? (1.50 Point)
· EAC (Project A) = PMT (6.24%, 17,-4860.23, 0) = $ 471.92.

· EAC (Project B) = PMT (6.24%, 12,-3538.81, 0) = $ 427.67.
· EAC (Project C) = PMT (6.24%, 8,-1946.60, 0) = $ 316.46.
c) What are the IRR’s for Project A, B and C as provided by Excel? (0.75 Points)

· IRR (Project A) = IRR (-60325, 5500, 6000, 6500, 7000, -2019, 7500, 8000, 8500, 9000, -3036, 9500, 10000, 10500, 11000, -4587, 11500, 12000) = 7.25 %.
· IRR (Project B) = IRR (-23247, 3850, -975, 3000, 3250, 3990, 3750, 4000, -853, 4250, 5500, 5750, 6000) = 8.50 %.

· IRR (Project C) = IRR (-4458, -187, 1614, 2003, -1002, 2250, 2500, -1971, 3499) = 14.69 %.

d) What are the MIRR’s for Project A, B and C? (1.50 Points)

· MIRR (Project A) = IRR (-65324.28, 5500, 6000, 6500, 7000, 0, 7500, 8000, 8500, 9000, 0, 9500, 10000, 10500, 11000, 0, 11500, 12000) = 7.16 %.

· MIRR (Project B) = IRR (-24636.42, 3850, 0, 3000, 3250, 3990, 3750, 4000, 0, 4250, 5500, 5750, 6000) = 8.42 %.

· MIRR (Project C) = IRR (-6710.79, 0, 1614, 2003, 0, 2250, 2500, 0, 3499) = 11.85 %.
e) Based on MIRR, which project shall be chosen? Why? (2 Points)
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 (11.85 %) is at the same time greater than discount rate (6.24 %) and the highest amongst other projects (all modified projects are conventional cash flow patterns).
5. Aboubacar Company is considering two mutually exclusive investments. The projects’ expected net cash flows are as follows:

	
	Expected Cash Flows

	Year
	Project A
	Project B

	
	
	

	0
	($20,000)
	($12,750)

	1
	($2,500)
	$3,000 

	2
	$5,000 
	$6,000 

	3
	$10,000 
	$9,000 

	4
	$15,000 
	$12,000 

	5
	$20,000 
	$15,000 

	6
	$25,000 
	$18,000 

	7
	$30,000 
	($4,560)

	8
	$35,000 
	$1,903 

	9
	($12,750)
	 

	10
	$40,000 
	 


a) Calculate each project’s IRR and MIRR. Assume that appropriate discount rate is 5.43 %. (2 Points)

· IRR (Project A) = IRR (-20000, -2500, 5000, 10000, 15000, 20000, 25000, 30000, 35000, -12750, 40000) = 41.69 %.

· IRR (Project B) = IRR (-12750, 3000, 6000, 9000, 12000, 15000, 18000, -4560, 1903) = 51.13 %.

· MIRR (Project A) = IRR (-30293.20, 0, 5000, 10000, 15000, 20000, 25000, 30000, 35000, 0, 40000) = 33.69 %.

· MIRR (Project B) = IRR (-15899.31, 3000, 6000, 9000, 12000, 15000, 18000, 0, 1903) = 42.49 %.

b) Using the Profitability Index, if the discount rate is 7.43 %, which project should Aboubacar Company select? If discount rate were 3.43 %, what would be the proper choice? Show all your calculations. (2 Points)
Discount Rate = 7.43 %

· Profitability Index (Project A) = NPV (7.43%, -2500, 5000, 10000, 15000, 20000, 25000, 30000, 35000, -12750, 40000) / (20000) = 5.12 times.
· Profitability Index (Project B) = NPV (7.43%, 3000, 6000, 9000, 12000, 15000, 18000, -4560, 1903) / (12750) = 3.51 times.

→ Project A shall be chosen.
Discount Rate = 3.43 %

· Profitability Index (Project A) = NPV (3.43%, -2500, 5000, 10000, 15000, 20000, 25000, 30000, 35000, -12750, 40000) / (20000) = 6.56 times.

· Profitability Index (Project B) = NPV (3.43%, 3000, 6000, 9000, 12000, 15000, 18000, -4560, 1903) / (12750) = 4.11 times.

→ Project A shall be chosen.
c) Calculate the payback period and discounted payback period for each project. (1 Point)
· Payback Period (Project A) = 3.50 Years.

· Payback Period (Project B) = 2.42 Years.

· Discounted Payback Period (Project A) = 3.77 Years.

· Discounted Payback Period (Project B) = 2.59 Years.

d) At what discount rate would investors’ choice be indifferent for Project A and B? (2 Points)
At 34.64 % discount rate, management would be indifferent as to decide between A & B projects since those very projects’ Equivalent Annual Costs (at that very discount rate) equate.
6. Gomez Travel, a company specialized in transfer transportation from the city of Ankara to Esenboğa Airport, is considering the purchase of a new fleet of 40 buses in its efforts to provide high quality services to its customers. If it goes through with the purchase, it will spend $ 1,300,000 on the 40 new buses. Each of those new buses is expected to benefit the company for 7 years, after which they will depreciated toward a $ 525,675 salvage value using straight-line depreciation. The buses are expected to have a market value in 7 years equal to their salvage value. The new buses will be used to replace company’s older fleet of the same number of buses which are fully depreciated but can be sold still for an estimated $ 165,510 (since the old buses have a current book value of zero, the selling price is fully taxable at the company’s 32.74 % marginal tax rate). The existing old buses fleet is expected to be useable for 4 more years after which time they will have no salvage value at all. Moreover, the existing old buses fleet uses $ 693,853 per year in diesel fuel, whereas the new, more efficient fleet will use only $ 405,618. Lastly, the new fleet will be covered under warranty, so the maintenance costs per year are expected to be only $ 4,000 compared to $ 16,750 for the existing fleet.

a) What are the differential operating cash flow savings per year during years 1 through 7 for the new fleet? (6 Points)
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REVENUES

Revenues of New Fleet$0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 

Revenues of Old Fleet$0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 

∆ in Revenues$0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 

CASH OPERATING COSTS

Diesel Fuel (New Fleet)($405,618.00)($405,618.00)($405,618.00)($405,618.00)($405,618.00)($405,618.00)($405,618.00)

Maintenance Cost (New Fleet)($4,000.00)($4,000.00)($4,000.00)($4,000.00)($4,000.00)($4,000.00)($4,000.00)

    Total Operating Costs (New Fleet)($409,618.00)($409,618.00)($409,618.00)($409,618.00)($409,618.00)($409,618.00)($409,618.00)

Diesel Fuel (Old Fleet)($693,853.00)($693,853.00)($693,853.00)($693,853.00)($693,853.00)($693,853.00)($693,853.00)

Maintenance Cost (Old Fleet)($16,750.00)($16,750.00)($16,750.00)($16,750.00)($16,750.00)($16,750.00)($16,750.00)

    Total Operating Costs (Old Fleet)($710,603.00)($710,603.00)($710,603.00)($710,603.00)($710,603.00)($710,603.00)($710,603.00)

∆ in Cash Operating Costs$300,985.00 $300,985.00 $300,985.00 $300,985.00 $300,985.00 $300,985.00 $300,985.00 

DEPRECIATION

Depreciation (New Fleet)($110,617.86)($110,617.86)($110,617.86)($110,617.86)($110,617.86)($110,617.86)($110,617.86)

Depreciation (Old Fleet)$0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 

∆ in Depreciation($110,617.86)($110,617.86)($110,617.86)($110,617.86)($110,617.86)($110,617.86)($110,617.86)

NET OPERATING INCOME$190,367.14 $190,367.14 $190,367.14 $190,367.14 $190,367.14 $190,367.14 $190,367.14 

less income tax$62,326.20 $62,326.20 $62,326.20 $62,326.20 $62,326.20 $62,326.20 $62,326.20 

NET OPERATING PROFITS AFTER TAXES (NOPAT)$128,040.94 $128,040.94 $128,040.94 $128,040.94 $128,040.94 $128,040.94 $128,040.94 

plus ∆ depreciation expense$110,617.86 $110,617.86 $110,617.86 $110,617.86 $110,617.86 $110,617.86 $110,617.86 

OPERATING CASH FLOW$238,658.80 $238,658.80 $238,658.80 $238,658.80 $238,658.80 $238,658.80 $238,658.80 

Capital expenditurs (CAPEX)$0.00$0.00$0.00$0.00$0.00$0.00525,675.00

After-tax salvage value (Old Fleet)

Additional Net Operating Working Capital$0.00$0.00$0.00$0.00$0.00$0.00$0.00

∆ FREE CASH FLOW$238,658.80$238,658.80$238,658.80$238,658.80$238,658.80$238,658.80$764,333.80


b) What is the initial cash outlay required to replace the existing fleet with the newer buses? (1 Point)

[image: image2.emf]t = 0

Capital expenditurs (CAPEX)($1,300,000.00)

After-tax salvage value (Old Fleet)$111,322.03

Additional Net Operating Working Capital$0.00

∆ FREE CASH FLOW($1,188,677.97)


c) Sketch a timeline for the replacement project cash flows for years 0 through 7. (0.75 Point)
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($1,188,677.97)$238,658.80$238,658.80$238,658.80$238,658.80$238,658.80238,658.80$764,333.80

01234567


d) If Gomez Travel requires 19.03 % discount rate for new investments, should the fleet be replaced? Why? Why not? (Show all necessary calculations) (2 Points)

· NPV (19.03%, 238658.80, 238658.80, 238658.80, 238658.80, 238658.80, 238658.80, 764333.80) – 1188677.97 = - $ 149,738.77.

→ Since NPV of the estimated cash flows of the project is negative, the fleet shall not be replaced.
7. Gary Company is evaluating the purchase of Medel Company. As a first step, Gary Company wants to determine the Weighted Average Cost of Capital (WACC) (i.e. the appropriate discount rate to discount future estimated cash flows of Medel Company). In this regard, Gary Company determined the following dollar values pertinent to the right hand-side of the balance sheet of Medel Company:
	Account
	Balance Sheet
	Capital

	
	(Book Values)
	(Market Values)

	
	
	

	Accounts Payable
	$2,023,658 
	$2,023,658 

	Accrued Expenses
	$278,903 
	$278,903 

	Short-Term Debt
	$1,971,873 
	$2,019,002 

	Long-Term Debt
	$3,089,523 
	$3,214,802 

	Preferred Stock
	$1,247,300 
	$1,247,300 

	Common Stock
	$6,578,259 
	$7,033,954 

	
	
	

	Total
	$15,189,516 
	$15,817,619 


a) What is the weight attributed to each source of capital? (1 Point)

First of all, not all liability and owners’ equity accounts are source of capital. We have to discard accounts payable and accrued expenses. Moreover, we have to look at market values instead of book values. In this regard, the weight attributed to each source of capital is depicted in the following table:
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Short-Term Debt$2,019,00214.94%

Long-Term Debt$3,214,80223.79%

Preferred Stock$1,247,3009.23%

Common Stock$7,033,95452.05%

Total$13,515,058100%


While short debt is entirely coming from a loan obtained from a private bank with a yearly interest rate of 8.13 %, long term debt is entirely coming from a 28-year issued bond (with 24 years to maturity) 7.76 % coupon rate and interest paid on a semi-annual basis. The bond price is currently traded at $ 899.87. Lastly suppose that marginal tax rate is 23.81 %.
b) What is the cost of short-term debt? (1 Point)
· Cost of short-term debt = 8.13 % *(1 – 23.81 %) = 6.19 %.
c) What is the cost of long-term debt? (1 Point)
· Yield to maturity = Rate (24 * 2, (1000 * 7.76 %) / 2, - 899.87, 1000) * 2 = 4.38 % * 2 = 8.77 %.

· Cost of long-term debt = 8.77 % * (1 – 23.81 %) = 6.68 %.
d) If preferred stocks issued by Medel Company pays 13.66 % annual dividend and those very preferred stocks are traded currently at $ 1,014.06, what is the cost of preferred stock? (1 Point)
· Preferred stock dividend = 1,000 * 13.66 % = $ 136.60.

· Cost of preferred stock = (136.60 / 1,014.06) * 100 = 13.47 %.
Suppose that Medel common stockholders have received dividends (pertaining to last year) of $ 3.98 per share and that very company’s common stocks are traded currently at $ 43.69 per share. Lastly, Medel Company have paid the following dividends during the last 8 years:
	Year
	Dividend / Share
	$ Change
	% Change

	
	
	
	

	2010
	$3.14 
	N/A
	N/A

	2011
	$3.25 
	$0.11 
	3.50%

	2012
	$0.98 
	($2.27)
	-69.85%

	2013
	$2.56 
	$1.58 
	161.22%

	2014
	$2.89 
	$0.33 
	12.89%

	2015
	$3.58 
	$0.69 
	23.88%

	2016
	$3.04 
	($0.54)
	-15.08%

	2017
	$3.98 
	$0.94 
	30.92%


e) What is the cost of common stock? (1 Point)
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2010$3.14N/AN/A

2011$3.25$0.113.50%

2012$0.98($2.27)-69.85%

2013$2.56$1.58161.22%

2014$2.89$0.3312.89%

2015$3.58$0.6923.88%

2016$3.04($0.54)-15.08%

2017$3.98$0.9430.92%

Ar. Average21.07%

Geom. Average3.44%


Since geometric average takes into account the effect of compounding, it is a better measurement of the common stock growth rate.

· Growth Rate = 3.44 %

· Dividend 1 = 3.98 * (1 + 3.44 %) = $ 4.12.
· Cost of common stock = (4.12 / 43.69) + 3.44 % = 12.87 %.

f) What is the Weighted Average Cost of Capital (WACC) of Medel Company? (1 Point)
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of financing

Short-Term Debt$2,019,00214.94%6.19%0.93%

Long-Term Debt$3,214,80223.79%6.68%1.59%

Preferred Stock$1,247,3009.23%13.47%1.24%

Common Stock$7,033,95452.05%12.87%6.70%

Total$13,515,058100%10.45%

Source of CapitalAmountWeightProduct


g) Suppose Gary Company is in need of $ 120,715,116 to finalize the acquisition of Medel Company. Moreover, the amount needed will be financed 27 % through issuance of common stock and the remaining through issuance of bonds. Lastly, the intermediary bank responsible for issuing the stocks of Gary Company told that issue costs associated with bonds is 7.43 % while issue costs associated with equity is 9.57 %. What is the floatation cost associated with the acquisition of Medel Company? (1 Point)
· Floatation cost of issuance of bonds = 7.43 %

· Weight of bonds in financing = 73 %

· Cost of issuance of common stock = 9.57 %

· Wight of common stocks in financing = 27 %

· Weighted average floatation cost = (73 % * 7.43 %) + (27 % * 9.57 %) = 8.01 %.

· Floatation cost associated with acquisition = 120,715,116 / (1 – 8.01 %) = $ 131,223,208.05.
Gary Company uses Discounted Payback Period as the criterion to decide whether to finalize the purchase or not. Moreover, Gary Company values 8 years as the cutoff period. Finally, the estimated cash flow generated from the purchase of Medel Company for the next 10 years is depicted as the following:
	Year
	Estimated Cash Flow

	1
	$20,506,489 

	2
	$22,893,201 

	3
	$28,236,900 

	4
	$20,538,741 

	5
	$17,052,036 

	6
	($1,971,456)

	7
	$23,589,321 

	8
	$30,879,300 

	9
	$32,748,020 

	10
	$34,587,325 


h) Shall the acquisition be finalized? Why? Why not? (Show all necessary calculations) (2 Points)
The estimated cash flow generated from Medel Company is as follows:
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0($131,223,208.05)

1$20,506,489

2$22,893,201

3$28,236,900

4$20,538,741
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Since Gary Company uses discounted payback period to evaluate its projects, we shall calculate the discounted payback period of Medel Company (bearing in mind that discount rate is 10.45 %):

· Discounted Payback Period (Medel Company) = 9.84Years.

→ Since discounted payback period (i.e. 9.84 Years) is greater than cutoff period (i.e. 8 years), Gary Company shall NOT finalize the acquisition of Medel Company.
Good Luck
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