03/08/21
THM 415: Finance

Final Exam Answer Sheet
Note to the students:

· Calculations to reach your answers shall be thoroughly shown. Otherwise, questions will NOT be graded.

· You can use a calculator throughout the exam.
1. Why investors still buy zero-coupon bonds even if those very bonds promise generally no interest payment at all? (2 Points)

Zero-coupon bonds attract investors who need a lump sum of money (derived from the fact that such bonds are traded substantially at a price lower than its par value) at some future date yet don’t want to be concerned about reinvesting interest payments.

2. The following depicts Corporate Bonds Spread Table:
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Corporate Bonds Spread Table (In Basis Points)


Costa Corporation is considering issuing bonds that will mature in 20 years with 4.15 % annual coupon rate. The interest will be paid monthly. Costa Corporation is hoping to get an A- rating on its bonds. However Costa Corporation is not sure whether the new bonds will receive that very rating.
a) What is the price of Costa Corporation bond? (1 Point)
According to the above Corporate Bonds Spread Table, the yield to maturity on A- rated 20-year bonds shall be 2.51 % + 2.86 % = 5.37 %. Therefore, the price of Costa Corporation bond shall be:

· Bond Price (A- rating) = - PV (5.37%/12, 20*12, (1000*4.15%)/12, 1000) = $ 850.61.
b) What is the price of the bond if it gets a BBB+ rating? (1 Point)
According to the above Corporate Bonds Spread Table, the yield to maturity on a BBB+ rated 20-year bonds shall be 2.66 % + 2.86 % = 5.52 %. Therefore, the price of Costa Corporation bond shall be:

· Bond Price (A- rating) = - PV (5.37%/12, 20*12, (1000*4.15%)/12, 1000) = $ 834.31.
3. Ghezal Company’s bonds mature in 21 years time and promise to pay 3.14 % coupon interest semi-annually. Suppose you purchase the bonds for $ 903.03.

a) What is Ghezal Company’s promised yield to maturity? (1 Point)
· Promised Yield to Maturity = Rate (21 * 2, (1000 * 3.14 %) / 2, -903.03, 1000) ≈ 1.91 %.

Since this promised rate is a semi-annual rate, the promised yield to maturity shall be 1.91 % * 2 = 3.82 %.
b) Assume there is a 24 % probability of default on this bond and if the bond defaults, the bondholders will receive only 72 % 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 72 % of the principle (i.e. 72 % * 1,000 = $ 720) and 72 % of the payment (i.e. 72 % * (1,000 * 3.14 %) / 2 ≈ $ 11.304). Therefore, Yield to Maturity (Default) = Rate (21 * 2, 11.304, -903.03, 720) * 2 ≈ 0.85 % * 2 = 1.70 %.

· Expected Yield to Maturity = (76 % * 3.82 %) + (24 % * 1.70 %) = 3.31 %.
4. Boyd Corporation is considering three mutual exclusive investments. The projects’ expected net cash flows are as follows:
[image: image2.emf]YearProject AProject BProject C

0($83,620)($40,025)($20,548)

1$12,536$7,528($723)

2$18,852$8,723$8,782

3($903)$7,052($339)

4($1,453)($963)$9,453

5$12,453($309)($421)

6$17,489$8,742$10,523

7$22,006$9,683

8($971)$6,375

9$8,172($1,852)

10$10,257$8,709

11($786)

12($366)

13$6,598

14($193)

15$8,036

Expected Net Cash Flows


a) What is the Net Present Value of Projects A, B and C at an appropriate discount rate of 3.27%? (1.50 Point)
· NPV (Project A) = NPV (3.27%, 12536, 18852, -903, -1453, 12453, 17489, 22006, -971, 8172, 10257, -786, -366, 6598, -193, 8036) – 83620 = $ 7,867.62.

· NPV (Project B) = NPV (3.27%, 7528, 8723, 7052, -963, -309, 8742, 9683, 6375, -1852, 8709) – 40025 = $ 5,529.35.
· NPV (Project C) = NPV (3.27%, -723, 8782, -339, 9453, -421, 10523) – 20548 = $ 3,307.18.
b) What are the Equivalent Annual Costs of Projects A, B and C? (1.50 Point)
· EAC (Project A) = PMT (3.27%, 15,-7867.62, 0) = $ 671.98.

· EAC (Project B) = PMT (3.27%, 10,-5529.35, 0) = $ 657.17.
· EAC (Project C) = PMT (3.27%, 6,-3307.18, 0) = $ 615.97.
c) What are the Payback Periods for Project A, B and C? (1.50 Points)

· Payback Period (Project A) = 8.44 Years.

· Payback Period (Project B) = 6.96 Years.

· Payback Period (Project C) = 5.36 Years.
d) What are the MIRR’s for Project A, B and C? (3 Points)
· MIRR (Project A) = IRR (-87391.54, 12536, 18852, 0, 0, 12453, 17489, 22006, 0, 8172, 10257, 0, 0, 6598, 0, 8036) = 4.80 %.

· MIRR (Project B) = IRR (-42521.13, 7528, 8723, 7052, 0, 0, 8742, 9683, 6375, 0, 8709) = 5.86 %.

· MIRR (Project C) = IRR (-21914.35, 0, 8782, 0, 9453, 0, 10523) = 6.97 %.
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 (6.97 %) is at the same time greater than discount rate (3.27 %) and the highest amongst other projects (all modified projects are conventional cash flow patterns).
5. Seferovic Company is considering an independent project. The project’s expected net cash flows are as follows:

[image: image3.emf]YearExpected Cash Flow

0($500,000.00)

1$281,250.00

2$281,250.00

3$281,250.00

4$281,250.00

5$281,250.00

6($937,500.00)


a) Calculate project’s IRR. (1 Point)
· IRR (Project) = IRR (-500000, 281250, 281250, 281250, 281250, 281250, -937500) = 2.68 %.
b) Draw the NPV profile for the project starting with a discount rate of 0% and increments of 2 % until you reach a discount rate of 30 %. (3 Points)
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c) Referring to the NPV Profile prepared in part b), what is the second IRR of the project? (2 Points)
The second IRR of the project occurs when the discount rate used is 27.74 %.
d) What is your decision as far as to accept the project or reject it? (2 Points)
If the appropriate discount rate used to evaluate this very project is between 2.68 % and 27.74 %, accept the project. Otherwise, reject it.
6. Rıdvan Corporation, a firm in the 33 % marginal tax bracket with a 5.14 % 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: $ 8,226,028
· Shipping and installation costs: $ 517,218
	Year
	Units Sold

	1
	70,000

	2
	85,000

	3
	125,000

	4
	145,000

	5
	162,000

	6
	114,250

	7
	35,625


· Sales price per unit: $ 80 in year 1; expected to increase by 6 % on a yearly basis.
· Variable cost per unit: $ 42 in year1; expected to increase by 4.50 % on a yearly basis.
· Annual fixed costs: $ 2,875,000
· Working capital requirements: There will be an initial working capital requirement of $ 418,230 just to get production started. For each year, the total investment in net working capital will equal 5.05 % 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)
[image: image5.emf]t = 0t = 1t = 2t = 3t = 4t = 5t = 6t = 7

Revenues$5,600,000 $7,208,000 $11,236,000 $13,815,786 $16,361,701 $12,231,382 $4,042,779 

less variable costs$2,940,000 $3,730,650 $5,733,131 $6,949,702 $8,113,897 $5,979,804 $1,948,507 

less fixed annual costs$2,875,000 $2,875,000 $2,875,000 $2,875,000 $2,875,000 $2,875,000 $2,875,000 

less depreciation expense$1,249,035 $1,249,035 $1,249,035 $1,249,035 $1,249,035 $1,249,035 $1,249,035 

Net Operating Income($1,464,035)($646,685)$1,378,834 $2,742,049 

$4,123,770$2,127,543($2,029,762)

less income tax($483,132)($213,406)$455,015 $904,876 

$1,360,844$702,089($669,822)

Net Operating Profits After Taxes ($980,904)($433,279)$923,819 $1,837,173 

$2,762,926$1,425,454($1,359,941)

plus depreciation expense$1,249,035 $1,249,035 $1,249,035 $1,249,035 $1,249,035 $1,249,035 $1,249,035 

Operating Cash Flow$268,132 $815,756 $2,172,854 $3,086,208 $4,011,961 $2,674,489 ($110,906)

less capital expenditurs$8,743,246

less additional net operating working capital$418,230($135,430)$81,204$203,414$130,279$128,569($208,581)($617,685)

FREE CASH FLOW($9,161,476)$403,562$734,552$1,969,440$2,955,929$3,883,392$2,883,070$506,779


b) Sketch a timeline for this new project? (0.50 Points)
[image: image6.emf]i = 5.14 %
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c) Calculate the Profitability Index of the project? (1 Point)
· Profitability Index = NPV (5.14 %, 403562, 734552, 1969440, 2955929, 3883392, 2883070, 506779) / (9161476) = 1.17 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, Rıdvan Corporation shall undertake the project.
7. De Souza Company is evaluating the purchase of Josef Company. As a first step, De Souza Company wants to determine the Weighted Average Cost of Capital (WACC) (i.e. the appropriate discount rate to discount future estimated cash flows of Josef Company). In this regard, De Souza Company determined the following dollar values pertinent to the right hand-side of the balance sheet of Josef Company:

[image: image7.emf]Balance SheetCapital

(Book Values)(Market Values)

Accounts Payable$2,315,480$2,315,480

Accrued Expenses$389,230$389,230

Short-Term Debt$2,874,698$3,060,412

Long-Term Debt$3,782,001$3,566,024

Preferred Stock$1,015,240$1,015,240

Common Stock$2,785,000$3,025,708

Total$13,161,649$13,372,094

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: image8.emf]Source of CapitalAmountWeight

Short-Term Debt$3,060,41228.69%

Long-Term Debt$3,566,02433.43%

Preferred Stock$1,015,2409.52%

Common Stock$3,025,70828.36%

Total$10,667,384100%


While short debt is entirely coming from a loan obtained from a private bank with a yearly interest rate of 8.03 %, long term debt is entirely coming from a 32-year issued bond (with 21 years to maturity) 8.53 % coupon rate and interest paid on a quarterly basis. The bond price is currently traded at $ 1,152.33. Lastly suppose that marginal tax rate is 34.16 %.

b) What is the cost of short-term debt? (1 Point)

· Cost of short-term debt = 8.03 % *(1 – 34.16 %) = 5.29 %.
c) What is the cost of long-term debt? (1 Point)

· Yield to maturity = Rate (21*4, (1000*8.53%)/4, - 1152.33, 1000) * 4 = 1.78 % * 4 = 7.13 %.

· Cost of long-term debt = 7.13 % * (1 – 34.16 %) = 4.69 %.
d) If preferred stocks issued by Josef Company pays 6.25 % annual dividend and those very preferred stocks are traded currently at $ 952.04, what is the cost of preferred stock? (1 Point)

· Preferred stock dividend = 1,000 * 6.25 % = $ 62.50.

· Cost of preferred stock = (62.50 / 952.04) * 100 = 6.56 %.
Suppose that Josef company’s common stockholders have received dividends (pertaining to last year) of $ 5.16 per share and that very company’s common stocks are traded currently at $ 84.63 per share. Lastly, Josef Company has paid the following dividends during the last 9 years:

[image: image9.emf]YearDividend / Share$ Change% Change

2011$4.14N/AN/A

2012$4.25$0.112.66%

2013$4.68$0.4310.12%

2014$3.14($1.54)-32.91%

2015$3.25$0.113.50%

2016$3.72$0.4714.46%

2017$3.89$0.174.57%

2018$4.53$0.6416.45%

2019$5.16$0.6313.91%


e) What is the cost of common stock? (1 Point)
[image: image10.emf]YearDividend / Share$ Change% Change

2011$4.14N/AN/A

2012$4.25$0.112.66%

2013$4.68$0.4310.12%

2014$3.14($1.54)-32.91%

2015$3.25$0.113.50%

2016$3.72$0.4714.46%

2017$3.89$0.174.57%

2018$4.53$0.6416.45%

2019$5.16$0.6313.91%

Ar. Average4.10%

Geom. Average2.79%


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

· Growth Rate = 2.79 %
· Dividend 1 = 5.16 * (1 + 2.79 %) = $ 5.30

· Cost of common stock = (5.30 / 84.63) + 2.79 % = 9.06 %.

f) What is the Weighted Average Cost of Capital (WACC) of Josef Company? (1 Point)
[image: image11.emf]After-tax cost

of financing

Short-Term Debt$3,060,41228.69%5.29%1.52%

Long-Term Debt$3,566,02433.43%4.69%1.57%

Preferred Stock$1,015,2409.52%6.56%0.62%

Common Stock$3,025,70828.36%9.06%2.57%

Total$10,667,384100%WACC6.28%

Source of CapitalAmountWeightProduct


g) Suppose De Souza Company is in need of $ 23,250,000 to finalize the acquisition of Josef 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 the financing told that issue costs associated with bonds is 6.03 % while issue costs associated with equity is 9.03 %. What is the floatation cost associated with the acquisition of Josef Company? (1 Point)
· Floatation cost of issuance of bonds = 6.03 %

· Weight of bonds in financing = 58 %

· Cost of issuance of common stock = 9.03 %

· Wight of common stocks in financing = 42 %

· Weighted average floatation cost = (58 % * 6.03 %) + (42 % * 9.03 %) = 7.29 %.

Floatation cost associated with acquisition = 23,250,000 / (1 – 7.29 %) = $ 25,078,200.84.
De Souza Company uses Discounted Payback Period as the criterion to decide whether to finalize the purchase or not. Moreover, De Souza Company values 2.60 years as the cutoff period. Finally, the estimated cash flow generated from the purchase of Josef Company for the next 10 years is depicted as the following:

[image: image12.emf]YearCash Flow

15,752,300.00

211,547,963.00

313,547,231.00

47,452,800.00
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h) Shall the acquisition be finalized? Why? Why not? (Show all necessary calculations) (2 Points)
[image: image13.emf]YearCash Flow
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Since De Souza Company uses discounted payback period to evaluate its projects, we shall calculate the discounted payback period of Josef Company (bearing in mind that discount rate is 6.28 %):

· Discounted Payback Period (Josef Company) = 2.84 Years.

→ Since discounted payback period (i.e. 2.84 Years) is greater than cutoff period (i.e. 2.60 years), De Souza Company shall NOT finalize the acquisition of Josef Company.
Good Luck
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