03/08/24
THM 415: Finance

Final Exam Answer Sheet
1. What are the limitations when using “Discounted Payback Period” as the technique to evaluate investment proposals? (2 Points)

The limitations, when using “Discounted Payback Period” as the technique to evaluate investment proposals are as of the following:

· The payback period ignores cash flows that are generated by the project beyond the end of the payback period.
· There is no clear-cut way to define the cutoff criterion for the payback period that is tied to the value creation potential of the investment.
2. The following depicts Corporate Bonds Spread Table:
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Immobile Corporation is considering issuing bonds that will mature in 30 years with 5.12 % annual coupon rate. The interest will be paid quarterly. Immobile Corporation is hoping to get a BBB+ rating on its bonds. However, Immobile Corporation is not sure whether the new bonds will receive that very rating.
a) What is the price of Immobile Corporation bond? (1 Point)
According to the above Corporate Bonds Spread Table, the yield to maturity on a BBB+ rated 30-year bonds shall be 4.22 % + 3.25 % = 7.47 %. Therefore, the price of Immobile Corporation bond shall be:

Bond Price (BBB+ rating) = - PV (7.47%/4, 30*4, (1000*5.12%)/4, 1000) = $ 719.56.
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 30-year bonds shall be 4.32 % + 3.25 % = 7.57 %. Therefore, the price of Immobile Corporation bond shall be:

Bond Price (BBB rating) = - PV (7.57%/4, 30*4, (1000*5.12%)/4, 1000) = $ 710.47.
3. Salih Company’s bonds mature in 27 years time and promise to pay 9.03 % coupon interest quarterly. Suppose you purchase the bonds for $ 1,125.48.

a) What is Salih’s Company’s promised yield to maturity? (1 Point)
· Promised Yield to Maturity = Rate (27 * 4, (1000 * 9.03 %) / 4, -1125.48, 1000) ≈ 1.98 %.

Since this promised rate is a quarterly rate, the promised yield to maturity shall be 1.98% * 4 = 7.90 %.
b) Assume there is a 57 % 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 * 9.03 %) / 4 = $ 16.254). Therefore, Yield to Maturity (Default) = Rate (27 * 4, 16.254, -1125.48, 720) * 4 = 1.29 % * 4 = 5.15 %.

Expected Yield to Maturity = (43 % * 7.90 %) + (57 % * 5.15 %) = 6.34 %.
4. Okay Corporation is considering three mutual exclusive investments. The projects’ expected net cash flows are as follows:
[image: image2.emf]YearProject AProject BProject C

0($65,230)($30,000)($15,000)

1$12,500$7,500($1,250)

2$13,500$8,500$3,000

3$14,500$9,500$4,000

4($2,525)($2,550)$5,000

5$8,500$8,500($1,750)

6($1,803)$9,500$8,000

7$9,500($6,750)$8,750

8$10,500$2,750$9,500

9$11,500$3,750

10($2,010)$4,750

11$13,250$5,750

12$14,250$7,750

13$15,250

14($2,565)

15($1,745)

16$6,500

17$7,500

Expected Cash Flows


a) What is the Net Present Value of Projects A, B and C at an appropriate discount rate of 5.05%? (1.50 Point)
· NPV (Project A) = NPV (5.05%, 12500, 13500, 14500, -2525, 8500, -1803, 9500, 10500, 11500, -2010, 13250, 14250, 15250, -2565, -1745, 6500, 7500) – 65230 = $ 22,315.75.

· NPV (Project B) = NPV (5.05%, 7500, 8500, 9500, -2550, 8500, 9500, -6750, 2750, 3750, 4750, 5750, 7750) – 30000 = $ 14,673.21.
· NPV (Project C) = NPV (5.05%, -1250, 3000, 4000, 5000, -1750, 8000, 8750, 9500) – 15000 = $ 11,272.78.

b) What is the Equivalent Annual Cost of Projects A, B and C? (1.50 Point)
· EAC (Project A) = PMT (5.05%, 17, -22315.75, 0) = $ 1,986.79.
· EAC (Project B) = PMT (5.05%, 12, -14673.21, 0) = $ 1,660.18.

· EAC (Project C) = PMT (5.05%, 8, -11272.78, 0) = $ 1,747.67.
c) What are the Payback Periods for Project A, B and C? (1.50 Points)

· Payback Period (Project A) = 8.05 Years.

· Payback Period (Project B) = 4.83 Years.

· Payback Period (Project C) = 5.75 Years.

d) What are the MIRR’s for Project A, B and C? (3 Points)
· MIRR (Project A) = IRR (-71993.36, 12500, 13500, 14500, 0, 8500, 0, 9500, 10500, 11500, 0, 13250, 14250, 15250, 0, 0, 6500, 7500) = 9.45 %.

· MIRR (Project B) = IRR (-36875.04, 7500, 8500, 9500, 0, 8500, 9500, 0, 2750, 3750, 4750, 5750, 7750) = 12.42 %.

· MIRR (Project C) = IRR (-17557.82, 0, 3000, 4000, 5000, 0, 8000, 8750, 9500) = 15.07 %.

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 (15.07 %) is at the same time greater than discount rate (5.05 %) and the highest amongst other projects (all modified projects are conventional cash flow patterns).
5. Fatma Company is considering an independent project. The project’s expected net cash flows are as follows:

[image: image3.emf]YearExpected Cash Flow

0$15,000.00

1($6,138.00)

2($6,138.00)

3($16,138.00)

4($10,000.00)

5($10,000.00)

6$35,061.00


a) Calculate project’s IRR. (1 Point)
· IRR (Project) = IRR (15000, -6138, -6138, -16138, -10000, -10000, 35061) = 4.06 %.
b) Draw the NPV profile for the project starting with a discount rate of 00% and increments of 5 % until you reach a discount rate of 40 %. (3 Points)

[image: image4]
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 27.24 %.
d) What is your decision as far as to accept the project or reject it in [0%, 40 %] range of discount rates? (2 Points)
If the appropriate discount rate used to evaluate this very project is less than 4.06 % or greater than 27.27 %, accept the project. Otherwise, reject it.

6. Mert Corporation, a firm in the 32 % marginal tax bracket with an 7.88 % 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: $ 3,250,000
· Shipping and installation costs: $ 250,000
	Year
	Units Sold

	1
	130,000

	2
	140,000

	3
	150,000

	4
	160,000

	5
	120,000

	6
	80,000

	7
	40,000


· Sales price per unit: $ 80 in year 1; expected to increase by 7 % on a yearly basis.
· Variable cost per unit: $ 50 in year1; expected to increase by 4 % on a yearly basis.
· Annual fixed costs: $ 3,000,000
· Working capital requirements: There will be an initial working capital requirement of $ 1,000,000 just to get production started. For each year, the total investment in net working capital will equal 12 % 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$10,400,000 $11,984,000 $13,738,800 $15,680,550 $12,583,642 $8,976,331 $4,802,337 

less variable costs$6,500,000 $7,280,000 $8,112,000 $8,998,912 $7,019,151 $4,866,612 $2,530,638 

less fixed annual costs$3,000,000 $3,000,000 $3,000,000 $3,000,000 $3,000,000 $3,000,000 $3,000,000 

less depreciation expense$500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 

Net Operating Income$400,000 $1,204,000 $2,126,800 $3,181,638 

$2,064,490$609,719($1,228,301)

less income tax$128,000 $385,280 $680,576 $1,018,124 

$660,637$195,110($393,056)

Net Operating Profits After Taxes $272,000 $818,720 $1,446,224 $2,163,514 

$1,403,853$414,609($835,245)

plus depreciation expense$500,000 $500,000 $500,000 $500,000 $500,000 $500,000 $500,000 

Operating Cash Flow$772,000 $1,318,720 $1,946,224 $2,663,514 $1,903,853 $914,609 ($335,245)

less capital expenditurs$3,500,000

less additional net operating working capital$1,000,000$248,000$190,080$210,576$233,010($371,629)($432,877)($1,077,160)

FREE CASH FLOW($4,500,000.00)$524,000.00$1,128,640.00$1,735,648.00$2,430,504.06$2,275,482.47$1,347,486.51$741,915.11


b) Sketch a timeline for this new project? (0.50 Points)
[image: image6.emf]i = 7.88 %

($4,500,000.00)$524,000.00$1,128,640.00$1,735,648.00$2,430,504.06$2,275,482.47$1,347,486.51$741,915.11

01234567


c) Calculate the Profitability Index of the project? (1 Point)
Profitability Index = NPV (7.88%, 524000, 1128640, 1735648, 2430504.06, 2275482.47, 1347486.51, 741915.11) – 4500000 = 1.66 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, Mert Corporation shall undertake (i.e. accept) the project.
7. Merih Corporation is evaluating the purchase of Round Corporation. As a first step, Merih Corporation wants to determine the Weighted Average Cost of Capital (WACC) (i.e. the appropriate discount rate to discount future estimated cash flows of Demiral Corporation). In this regard, Merih Company determined the following dollar values pertinent to the right hand-side of the balance sheet of Demiral Corporation:

[image: image7.emf]Balance SheetCapital

(Book Values)(Market Values)

Accounts Payable$3,750,853$3,750,853

Accrued Expenses$575,575$575,575

Short-Term Debt$1,874,632$1,903,903

Long-Term Debt$2,780,563$2,815,749

Preferred Stock$575,000$575,000

Common Stock$1,750,000$1,814,963

Total$11,306,623$11,436,043

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$1,903,90326.78%

Long-Term Debt$2,815,74939.60%

Preferred Stock$575,0008.09%

Common Stock$1,814,96325.53%

Total$7,109,615100%


While short debt is entirely coming from a loan obtained from a private bank with a yearly interest rate of 7.04 %, long term debt is entirely coming from a 30-year issued bond (with 16 years to maturity) 7.88 % coupon rate and interest paid on a monthly basis. The bond price is currently traded at $ 1,105.42. Lastly suppose that marginal tax rate is 31.25 %.

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

· Cost of short-term debt = 7.04 % *(1 – 31.25 %) = 4.84 %.
c) What is the cost of long-term debt? (1 Point)

· Yield to maturity = Rate (16*12, (1000*7.88%)/12, - 1105.42, 1000) * 4 = 0.57 % * 12 = 6.80 %.

· Cost of long-term debt = 6.80 % * (1 – 31.25 %) = 4.67 %.
d) If preferred stocks issued by Demiral Corporation pays 9.03 % annual dividend and those very preferred stocks are traded currently at $ 965.45, what is the cost of preferred stock? (1 Point)

· Preferred stock dividend = 1,000 * 9.03 % = $ 90.30.

· Cost of preferred stock = (90.30 / 965.45) * 100 = 9.35 %.
Suppose that Demiral Corporation’s common stockholders have received dividends (pertaining to last year) of $ 8.25 per share and that very company’s common stocks are traded currently at $ 1,455.89 per share. Lastly, Round Corporation has paid the following dividends during the last 10 years:

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

2014$2.17N/AN/A

2015$2.56$0.3917.97%

2016$3.28$0.7228.13%

2017$2.26($1.02)-31.10%

2018$3.69$1.4363.27%

2019$4.53$0.8422.76%

2020$6.14$1.6135.54%

2021$5.47($0.67)-10.91%

2022$6.88$1.4125.78%

2023$8.25$1.3719.91%


e) What is the cost of common stock? (1 Point)
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2014$2.17N/AN/A

2015$2.56$0.3917.97%

2016$3.28$0.7228.13%

2017$2.26($1.02)-31.10%

2018$3.69$1.4363.27%

2019$4.53$0.8422.76%

2020$6.14$1.6135.54%

2021$5.47($0.67)-10.91%

2022$6.88$1.4125.78%

2023$8.25$1.3719.91%

Ar. Average19.04%

Geom. Average16.00%


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

· Growth Rate = 16.00 %

· Dividend 1 = 8.25 * (1 + 16.00 %) = $ 9.57

· Cost of common stock = (9.57 / 1455.89) + 16.00 % = 16.65 %.

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

of financing

Short-Term Debt$1,903,90326.78%4.84%1.30%

Long-Term Debt$2,815,74939.60%4.67%1.85%

Preferred Stock$575,0008.09%9.35%0.76%

Common Stock$1,814,96325.53%16.65%4.25%

Total$7,109,615100%WACC8.15%

Source of CapitalAmountWeightProduct


g) Suppose Merih Corporation is in need of $ 10,000,000 to finalize the acquisition of Demiral Corporation. Moreover, the amount needed will be financed 44 % 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 7.14 % while issue costs associated with equity is 10.55 %. What is the floatation cost associated with the acquisition of Demiral Corporation? (1 Point)
· Floatation cost of issuance of bonds = 7.14 %

· Weight of bonds in financing = 56 %

· Cost of issuance of common stock = 10.55 %

· Wight of common stocks in financing = 44 %

· Weighted average floatation cost = (56 % * 7.14 %) + (44 % * 10.55 %) = 8.64 %.
· Floatation cost associated with acquisition = 10,000,000 / (1 – 8.64 %) = $ 10,945,757.21.

Merih Corporation uses Discounted Payback Period as the criterion to decide whether to finalize the purchase or not. Moreover, Merih Corporation values 2.75 years as the cutoff period. Finally, the estimated cash flow generated from the purchase of Round Corporation for the next 10 years is depicted as the following:

[image: image12.emf]YearCash Flow

14,000,000.00

24,250,000.00

35,500,000.00

46,500,000.00

57,250,000.00

6(1,903,000.00)

73,750,000.00

84,750,000.00

9(536,987.00)

103,250,000.00


h) Shall the acquisition be finalized? Why? Why not? (Show all necessary calculations) (2 Points)
· Discounted Payback Period (Merih Company) = 2.83 Years.

→ Since discounted payback period (i.e., 2.83 Years) is greater than cutoff period (i.e., 2.75 years), Merih Corporation shall NOT finalize the acquisition of Demiral Corporation.
Good Luck
3
1
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