30/05/17
THM 415: Finance

Final Exam Answer Sheet
1. “As date to maturity is longer, bonds, other things held constant, carry a lower interest rate”. Do you agree with this statement? Why? Why not? (2 Points)

No, I don’t agree with the above statement. In fact, other things held constant, as the date to maturity is longer, bondholders are subject more and more to interest rate fluctuation risk. Hence, they require a higher rate of return (i.e. higher interest rate) to compensate for this very specific risk.

2. The following depicts Corporate Bonds Spread Table:
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Corporate Bonds Spread Table


Mandzukic Corporation is considering issuing bonds that will mature in 20 years with an 8.31 % annual coupon rate. The interest will be paid quarterly. Mandzukic Corporation is hoping to get an AA rating on its bonds. However Mandzukic Corporation is not sure whether the new bonds will receive that very rating.
a) What is the price of Mandzukic Corporation bond? (1 Point)

According to the above Corporate Bonds Spread Table, the yield to maturity on AA rated 20-year bonds shall be 5.14 % + 2.50 % = 7.64 %. Hence, the price of Mandzukic Corporation bond shall be:

Bond Price (AA rating) = - PV (7.64%/4, 20*4, (1000*8.31%)/4, 1000) = $ 1,068.39.
b) What is the price of the bond if it gets an AA- rating? (1 Point)
According to the above Corporate Bonds Spread Table, the yield to maturity on AA- rated 20-year bonds shall be 5.14 % + 2.79 % = 7.93 %. Hence, the price of Mandzukic Corporation bond shall be:

Bond Price (AA- rating) = - PV (7.93%/4, 20*4, (1000*8.31%)/4, 1000) = $ 1,037.95.
3. Talisca Company’s bonds mature in 33 years time and promise to pay 7.17 % coupon interest monthly. Suppose you purchase the bonds for $ 903.03.

a) What is Talisca Company’s promised yield to maturity? (1 Point)
· Promised Yield to Maturity = Rate (33 * 12, (1000 * 7.17 %) / 12, -903.03, 1000) ≈ 0.67 %.

Since this promised rate is a monthly rate, the promised yield to maturity shall be 0.67 % * 12 = 8.01 %.

b) Assume there is a 25 % probability of default on this bond and if the bond defaults, the bondholders will receive only 65 % 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 65 % of the principle (i.e. 65 % * 1,000 = $ 650) and 65 % of the payment (i.e. 65 % * (1,000 * 7.17 %) / 12 = $ 3.88375). Therefore, Yield to Maturity Default = Rate (33 * 12, 3.88375, -903.03, 650) * 12 ≈ 0.40 % * 12 = 4.81 %.

· Expected Yield to Maturity = (75 % * 8.01 %) + (25 % * 4.81 %) = 7.21 %.

4. LaCazette 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
	($50,314)
	($18,413)
	($5,375)

	1
	$2,836 
	$2,001 
	($2,140)

	2
	$4,638 
	$2,451 
	$1,453 

	3
	$6,425 
	$3,665 
	$1,787 

	4
	$7,523 
	$5,005 
	$2,003 

	5
	$8,356 
	($745)
	$2,547 

	6
	$9,999 
	$3,250 
	$3,996 

	7
	($3,452)
	$4,365 
	

	8
	$9,782 
	$5,375 
	

	9
	$10,587 
	($15)
	

	10
	$13,785 
	$6,785 
	

	11
	($1,971)
	
	

	12
	$3,030 
	
	

	13
	$5,478 
	
	

	14
	$7,543 
	
	

	15
	$9,504 
	
	


a) What is the Net Present Value of Projects A, B and C at an appropriate discount rate of 6.25%? (1.50 Point)
· NPV (Project A) = NPV (6.25%, 2836, 4638, 6425, 7523, 8356, 9999, -3452, 9782, 10587, 13785, -1971, 3030, 5478, 7543, 9504) – 50314 = $ 8,260.88.

· NPV (Project B) = NPV (6.25%, 2001, 2451, 3665, 5005, -745, 3250, 4365, 5375, -15, 6785) – 18413 = $ 4,189.67.

· NPV (Project C) = NPV (6.25%, -2140, 1453, 1787, 2003, 2547, 3996) – 5375 = $ 1,617.95.

b) What is the Equivalent Annual Cost of Projects A, B and C? (1.50 Point)
· EAC (Project A) = PMT (6.25%, 15, -8260.88, 0) = $ 864.51.

· EAC (Project B) = PMT (6.25%, 10, -4189.67, 0) = $ 576.00.

· EAC (Project C) = PMT (6.25%, 6, -1617.95, 0) = $ 331.62.

c) What are the IRR’s for Project A, B and C as provided by Excel? (1.50 Points)

· IRR (Project A) = IRR (-50314, 2836, 4638, 6425, 7523, 8356, 9999, -3452, 9782, 10587, 13785, -1971, 3030, 5478, 7543, 9504) = 8.54 %.
· IRR (Project B) = IRR (-18413, 2001, 2451, 3665, 5005, -745, 3250, 4365, 5375, -15, 6785) = 10.38 %.
· IRR (Project C) = IRR (-5375, -2140, 1453, 1787, 2003, 2547, 3996) = 11.56 %.
d) What are the MIRR’s for Project A, B and C? (3 Points)

· MIRR (Project A) = IRR (-53583.97, 2836, 4638, 6425, 7523, 8356, 9999, 0, 9782, 10587, 13785, 0, 3030, 5478, 7543, 9504) = 8.39 %.

· MIRR (Project B) = IRR (-18971.88, 2001, 2451, 3665, 5005, 0, 3250, 4365, 5375, 0, 6785) = 10.27 %.

· MIRR (Project C) = IRR (-7389.12, 0, 1453, 1787, 2003, 2547, 3996) = 11.22 %.

e) Based on MIRR, which project shall be chosen? Why? (2.50 Points)
Based only on MIRR (there are problems with rankings of the projects if we don’t use NPV though – as seen, for example, in this very question), project C shall be chosen because its MIRR (11.22 %) is at the same time greater than discount rate (6.25 %) and the highest amongst other projects (all modified projects are conventional cash flow patterns).

5. Fabricio Company is considering two mutually exclusive investments. The projects’ expected net cash flows are as follows:

[image: image2.emf]YearProject AProject B

0($41,903)($23,514)

1($10,062)$12,000

2$30,000$16,000

3$35,000$20,000

4$40,000$24,000

5$45,000$28,000

6$50,000$32,000

7$55,000($32,421)

8$60,000$53,040

9($25,413) 

10$25,000 

Expected Cash Flows


a) Calculate each project’s IRR and MIRR. Assume that appropriate discount rate is 5.04 %. (2 Points)

· IRR (Project A) = IRR (-41903, -10062, 30000, 35000, 40000, 45000, 50000, 55000, 60000, -25413, 25000) = 48.88 %.
· IRR (Project B) = IRR (-23514, 12000, 16000, 20000, 24000, 28000, 32000, -32421, 53040) = 68.06 %.
· MIRR (Project A) = IRR (-67807.60, 0, 30000, 35000, 40000, 45000, 50000, 55000, 60000, 0, 25000) = 37.93 %.
· MIRR (Project B) = IRR (-46493.65, 12000, 16000, 20000, 24000, 28000, 32000, 0, 53040) = 37.24 %.
b) Using the Profitability Index, if the discount rate is 7.04 %, which project should Fabricio Company select? If discount rate were 3.04 %, what would be the proper choice? Show all your calculations. (2 Points)
Discount Rate = 7.04 %

· Profitability Index (Project A) = NPV (7.04%, -10062, 30000, 35000, 40000, 45000, 50000, 55000, 60000, -25413, 25000) / (41903) = 4.99 times.

· Profitability Index (Project B) = NPV (7.04 %, 12000, 16000, 20000, 24000, 28000, 32000, -32421, 53040) / (23514) = 4.75 times.

→ Project A shall be chosen.

Discount Rate = 3.04 %

· Profitability Index (Project A) = NPV (3.04%, -10062, 30000, 35000, 40000, 45000, 50000, 55000, 60000, -25413, 25000) / (41903) = 6.14 times.

· Profitability Index (Project B) = NPV (3.04 %, 12000, 16000, 20000, 24000, 28000, 32000, -32421, 53040) / (23514) = 5.64 times.

→ Project A shall be chosen.
c) Calculate the payback period and discounted payback period for each project. (1 Point)
· Payback Period (Project A) = 2.63 Years.

· Payback Period (Project B) = 1.72 Years.

· Discounted Payback Period (Project A) = 2.80 Years.
· Discounted Payback Period (Project B) = 1.83 Years.
d) If the appropriate discount rate range used for such a company to evaluate its projects is [10%, 40%], at what discount rate would investors’ choice be indifferent? (1 Point)
 The discount rate at which investors would be indifferent to invest in project A or B is 35.51 %.  Note, this very discount rate is within the appropriate discount rate range used for such a company to evaluate its projects (i.e. [10%, 40%]).
6. Solomon Tur, a travel agency specialized in transfer transportation from Ankara to Esenboğa Airport, is considering the purchase of a new fleet of 42 buses in its efforts to provide high quality services to its customers. If it goes through with the purchase, it will spend $ 1,250,000 on the 42 new buses. Each of those new buses is expected to benefit the company for 7 years, after which they will depreciated toward a $ 402,500 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 for an estimated $ 62,050 (since the old buses have a current book value of zero, the selling price is fully taxable at the company’s 33.07 % marginal tax rate). The existing old buses fleet is expected to be useable for 2 more years after which time they will have no salvage value at all. Moreover, the existing old buses fleet uses $ 675,400 per year in diesel fuel, whereas the new, more efficient fleet will use only $ 305,250. Lastly, the new fleet will be covered under warranty, so the maintenance costs per year are expected to be only $ 6,502 compared to $ 18,520 for the existing fleet.

a) What are the differential operating cash flow savings per year during years 1 through 7 for the new fleet? (5 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)($305,250.00)($305,250.00)($305,250.00)($305,250.00)($305,250.00)($305,250.00)($305,250.00)

Maintenance Cost (New Fleet)($6,502.00)($6,502.00)($6,502.00)($6,502.00)($6,502.00)($6,502.00)($6,502.00)

    Total Operating Costs (New Fleet)($311,752.00)($311,752.00)($311,752.00)($311,752.00)($311,752.00)($311,752.00)($311,752.00)

Diesel Fuel (Old Fleet)($675,400.00)($675,400.00)($675,400.00)($675,400.00)($675,400.00)($675,400.00)($675,400.00)

Maintenance Cost (Old Fleet)($18,520.00)($18,520.00)($18,520.00)($18,520.00)($18,520.00)($18,520.00)($18,520.00)

    Total Operating Costs (Old Fleet)($693,920.00)($693,920.00)($693,920.00)($693,920.00)($693,920.00)($693,920.00)($693,920.00)

∆ in Cash Operating Costs$382,168.00 $382,168.00 $382,168.00 $382,168.00 $382,168.00 $382,168.00 $382,168.00 

DEPRECIATION

Depreciation (New Fleet)($121,071.43)($121,071.43)($121,071.43)($121,071.43)($121,071.43)($121,071.43)($121,071.43)

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

∆ in Depreciation($121,071.43)($121,071.43)($121,071.43)($121,071.43)($121,071.43)($121,071.43)($121,071.43)

NET OPERATING INCOME$261,096.57 $261,096.57 $261,096.57 $261,096.57 $261,096.57 $261,096.57 $261,096.57 

less income tax$86,344.64 $86,344.64 $86,344.64 $86,344.64 $86,344.64 $86,344.64 $86,344.64 

NET OPERATING PROFITS AFTER TAXES (NOPAT)$174,751.94 $174,751.94 $174,751.94 $174,751.94 $174,751.94 $174,751.94 $174,751.94 

plus ∆ depreciation expense$121,071.43 $121,071.43 $121,071.43 $121,071.43 $121,071.43 $121,071.43 $121,071.43 

OPERATING CASH FLOW$295,823.36 $295,823.36 $295,823.36 $295,823.36 $295,823.36 $295,823.36 $295,823.36 

Capital expenditurs (CAPEX)$0.00$0.00$0.00$0.00$0.00$0.00402,500.00

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$295,823.36$295,823.36$295,823.36$295,823.36$295,823.36$295,823.36$698,323.36


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

[image: image4.emf]t = 0

REVENUES

Revenues of New Fleet$0.00 

Revenues of Old Fleet$0.00 

∆ in Revenues$0.00 

CASH OPERATING COSTS

Diesel Fuel (New Fleet)$0.00 

Maintenance Cost (New Fleet)$0.00 

    Total Operating Costs (New Fleet)$0.00 

Diesel Fuel (Old Fleet)$0.00 

Maintenance Cost (Old Fleet)$0.00 

    Total Operating Costs (Old Fleet)$0.00 

∆ in Cash Operating Costs$0.00 

DEPRECIATION

Depreciation (New Fleet)$0.00 

Depreciation (Old Fleet)$0.00 

∆ in Depreciation$0.00 

NET OPERATING INCOME$0.00 

less income tax$0.00 

NET OPERATING PROFITS AFTER TAXES (NOPAT)

plus ∆ depreciation expense$0.00 

OPERATING CASH FLOW

Capital expenditurs (CAPEX)($1,250,000.00)

After-tax salvage value (Old Fleet)$41,530.07

Additional Net Operating Working Capital$0.00

∆ FREE CASH FLOW($1,208,469.94)


c) Sketch a timeline for the replacement project cash flows for years 0 through 7. (1 Point)

[image: image5.emf]i = 7.09 %

($1,208,469.94)$295,823.36$295,823.36$295,823.36$295,823.36$295,823.36295,823.36$698,323.36

01234567


d) If Solomon Tur requires a 7.09 % discount rate for new investments, should the fleet be replaced? Why? Why not? (Show all necessary calculations) (1 Points)

· NPV (7.09%, 295823.36, 295823.36, 295823.36, 295823.36, 295823.36, 295823.36, 698323.36) – 1208469.94 = $ 630,003.45.

→ Since NPV of the estimated cash flows of the project is positive, the fleet shall be replaced.
7. Castro Company is evaluating the purchase of Siyam Company. As a first step, Castro Company wants to determine the Weighted Average Cost of Capital (WACC) (i.e. the discount rate appropriate to discount future estimated cash flows of Siyam Company). In this regard, Castro Company determined the following dollar values pertinent to the right hand-side of the balance sheet of Siyam Company:
[image: image6.emf]Balance SheetCapital

(Book Values)(Market Values)

Accounts Payable$1,050,260$1,050,260

Accrued Expenses$103,654$103,654

Short-Term Debt$2,020,141$2,099,630

Long-Term Debt$4,023,900$4,789,213

Preferred Stock$2,847,500$2,847,500

Common Stock$3,652,900$4,040,893

Total$13,698,355$14,931,150

Account


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:
[image: image7.emf]Source of CapitalAmountWeight

Short-Term Debt$2,099,63015.24%

Long-Term Debt$4,789,21334.76%

Preferred Stock$2,847,50020.67%

Common Stock$4,040,89329.33%

Total$13,777,236100%


While short debt is entirely coming from a loan obtained from a private bank with a yearly interest rate of 6.75 %, long term debt is entirely coming from a 30-year issued bond (with 16 years to maturity) with $ 1,000 par value, 8.74 % coupon rate and interest paid on a monthly basis. The bond price is currently traded at $ 903. Lastly suppose that marginal tax rate is 30.91 %.
b) What is the cost of short-term debt? (1 Point)
· Cost of short-term debt = 6.75 % *(1 – 30.91 %) = 4.66 %.
c) What is the cost of long-term debt? (1 Point)
· Yield to maturity = Rate (16 * 12, (1000 * 8.74 %) / 12, - 903, 1000) * 12 = 0.94% * 12 = 9.95 %.

· Cost of long-term debt = 9.95 % * (1 – 30.91 %) = 6.88 %.

d) If preferred stocks issued by Siyam Company pays 12.07 % annual dividend on a $ 1,000 par value and those very preferred stocks are traded currently at $ 1,104.42, what is the cost of preferred stock? (1 Point)
· Preferred stock dividend = 1,000 * 12.07 % = $ 120.70.

· Cost of preferred stock = (120.70 / 1,104.42) * 100 = 10.93 %.
Suppose that Siyam common stockholders have received dividends (pertaining to last year) of $ 1.19 per share and that very company’s common stocks are traded currently at $ 33.25 per share. Lastly, Siyam Company have paid the following dividends during the last 7 years:
[image: image8.emf]YearDividend / Share$ Change% Change

2010$1.03N/AN/A

2011$1.45$0.4240.78%

2012$0.72($0.73)-50.34%

2013$0.95$0.2331.94%

2014$1.13$0.1818.95%

2015$1.25$0.1210.62%

2016$1.19($0.06)-4.80%


e) What is the cost of common stock? (1 Point)
[image: image9.emf]YearDividend / Share$ Change% Change

2010$1.03N/AN/A

2011$1.45$0.4240.78%

2012$0.72($0.73)-50.34%

2013$0.95$0.2331.94%

2014$1.13$0.1818.95%

2015$1.25$0.1210.62%

2016$1.19($0.06)-4.80%

Ar. Average7.86%

Geom. Average2.44%


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

· Growth Rate = 2.44 %

· Dividend 1 = 1.19 * (1 + 2.44 %) = $ 1.22.
· Cost of common stock = (1.22 / 33.25) + 2.44 % = 6.10 %.

f) What is the Weighted Average Cost of Capital (WACC) of Siyam Company? (1 Point)
[image: image10.emf]After-tax cost

of financing

Short-Term Debt$2,099,63015.24%4.66%0.71%

Long-Term Debt$4,789,21334.76%6.88%2.39%

Preferred Stock$2,847,50020.67%10.93%2.26%

Common Stock$4,040,89329.33%6.10%1.79%

Total$13,777,236100%7.15%

Source of CapitalAmountWeightProduct


g) Suppose Castro Company is in need of $ 147,834,020 to finalize the acquisition of Siyam Company. Moreover, the amount needed will be financed 42 % through issuance of common stock and the remaining through issuance of bonds. Lastly, the intermediary bank responsible for issuing the stocks of Castro Company told that issue costs associated with bonds is 4 % while issue costs associated with equity is 9 %. What is the floatation cost associated with the acquisition of Siyam Company? (1 Point)
· Floatation cost of issuance of bonds = 4 %

· Weight of bonds in financing = 58 %

· Cost of issuance of common stock = 9 %

· Wight of common stocks in financing = 42 %

· Weighted average floatation cost = (58 % * 4 %) + (42 % * 9 %) = 6.10 %.

· Floatation cost associated with acquisition = 147,834,020 / (1 – 6.10 %) = $ 157,437,720.98.
Castro Company uses Discounted Payback Period as the criterion to decide whether to finalize the purchase or not. Moreover, Castro Company values 7 years as the cutoff period. Finally, the estimated cash flow generated from the purchase of Siyam Company for the next 10 years is depicted as the following:
	Year
	Estimated Cash Flow

	0
	($157,437,720.98)

	1
	$25,452,630.00 

	2
	$28,745,523.00 

	3
	$30,469,876.00 

	4
	$34,520,874.00 

	5
	$38,560,239.00 

	6
	$20,123,587.00 

	7
	$17,125,897.00 

	8
	$14,347,930.00 

	9
	$9,587,452.00

	10
	$7,500,000.00 


h) Shall the acquisition be finalized? Why? Why not? (Show all necessary calculations) (2 Points)
The estimated cash flow generated from Siyam Company is as follows:

	Year
	Cash Flow

	
	

	0
	($157,437,720.98)

	1
	$25,452,630.00

	2
	$28,745,523.00

	3
	$30,469,876.00

	4
	$34,520,874.00

	5
	$38,560,239.00

	6
	$20,123,587.00

	7
	$17,125,897.00

	8
	$14,347,930.00

	9
	$9,587,452.00

	10
	$7,500,000.00


Since Castro Company uses discounted payback period to evaluate its projects, we shall calculate the discounted payback period of Siyam Company (bearing in mind that discount rate is 7.15 %):
· Discounted Payback Period (Siyam Company) = 7.79 Years.

→ Since discounted payback period (i.e. 7.79 Years) is greater than cutoff period (i.e. 7 years), Castro Company shall NOT finalize the acquisition of Siyam Company.

Good Luck
3
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