02/01/15
THM 415: Finance

Final Exam Answer
1. “In case of liquidation, subordinated debentures carry lower promised coupon rates than secured debt”. Do you agree with this statement? Why? Why NOT? (2 Points)

I don’t agree with this statement. For, since subordinated debentures have low priority than secured debt (in case of liquidation), they carry a higher risk and, hence, shall be rewarded with higher promised coupon rates.

2. The following depicts Corporate Bonds Spread Table:
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Selena Corporation is considering issuing bonds that will mature in 30 years with a 7.78 % annual coupon rate. The interest will be paid semi-annually. Selena Corporation is hoping to get a BBB+ rating on its bonds. However Selena Corporation is not sure whether the new bonds will receive this very rating.
a) What is the price of Selena Corporation bond? (1 Point)

According to the above Corporate Bonds Spread Table, the yield to maturity on BBB+ rated 30-year bonds shall be 7.04 % + 1.87 % = 8.91 %. Therefore, the price of Selena Corporation bond shall be:

Bond Price (BBB+ rating) = - PV (8.91%/2, 30*2, (1000*7.78%)/2, 1000) = $ 882.45.
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 BBB rated 30-year bonds shall be 7.04 % + 2.09 % = 9.13 %. Therefore, the price of Selena Corporation bond shall be:

Bond Price (BBB+ rating) = - PV (9.13%/2, 30*2, (1000*7.78%)/2, 1000) = $ 862.29.
3. Zlatan Company’s bonds mature in 22 years time and promise to pay 9.03 % coupon interest quarterly. Suppose you purchase the bonds for $ 965.77.

a) What is Zlatan Company’s promised yield to maturity? (1 Point)
· Promised Yield to Maturity = Rate (22 * 4, (1000 * 9.03 %) / 4, -965.77, 1000) ≈ 2.35 %.

Since this promised rate is a quarterly rate, the promised yield to maturity shall be 2.35 % * 4 = 9.40 %.

b) Assume there is a 45 % probability of default on this bond and if the bond defaults, the bondholders will receive only 80 % 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 80 % of the principle (i.e. 80 % * 1,000 = $ 800) and 80 % of the payment (i.e. 80 % * (1,000 * 9.03 %) / 4 ≈ $ 18.06). Therefore, Yield to Maturity Default = Rate (22 * 4, 18.06, -965.77, 800) * 4 = 1.79 % * 4 = 7.15 %.

· Expected Yield to Maturity = (55 % * 9.40 %) + (45 % * 7.15 %) = 8.39 %.
4. On Wednesday 31/01/2014, the following Zarife HV’s outstanding preferred stock issues market prices reveal the following:
	Name
	Symbol 
	Par Value
	Price
	Dividend
	Dividend Yield

	
	
	
	
	
	

	Zarife HV 7.77% PF
	ZHVprA
	$48.00
	$52.50
	$3.73
	7.10%

	Zarife HV 8.06% RED PF R
	ZHVprR
	$48.00
	$50.25
	$3.87
	7.70%

	Zarife HV 9.03% BLUE PF B
	ZHVprB
	$48.00
	$49.25
	$4.33
	8.80%

	Zarife HV 8.58% GREEN PF G
	ZHVprG
	$48.00
	$48.00
	$4.12
	8.58%

	Zarife HV 8.93% YELLOW PF Y
	ZHVprY
	$48.00
	$47.45
	$4.29
	9.03%


a) Fill the above table with the missing dividend and dividend yield for each of the 5 preferred stocks. (2 Points)
b) Which preferred stock (from the above 5 ones) do you prefer to buy? Why? (1 Point)
I would prefer to buy Zarife HV 8.93% YELLOW PF Y preferred stock since this very stock results in the highest dividend yield when compared to other 4 preferred stocks (9.03 %).

5. “Small amounts of selling and buying can have a significant impact on the price of over-the-counter listed stocks”. Do you agree with this statement? Why? Why NOT? (2 Points)
Yes, I agree with this statement. For, such companies do usually have fewer stock shares available. Hence, even a small trading in those very stocks can have a significant impact on the stock price.
6. Assume the following:

· The investor’s required rate of return is 12 %.

· The expected level of earnings at the end of this year (E1) is $ 40.00.

· The retention ratio is 30 %.

· The return on equity (ROE) is 24 %
· Similar shares of stocks sell at multiples of 19 times earnings per share.

a) Determine the expected growth rates of dividends. (1 Point)
· Expected Growth Rates of Dividends = Retention Ratio * ROE = 0.30 * 0.24 = 7.20 %.
b) Determine the price earnings ratio (P/E1). (1 Point)
· Price Earnings Ratio = (40 * (1 - 0.30) / 40) / (0.12 – ((1 – 0.70) * 0.24)) = 14.58.
c) What is the stock price using the P/E ratio valuation method? (1 Point)
· Stock Price (using the P/E ratio valuation method) = 40 * 14.58 = $ 583.33.
d) What is the stock price using the dividend discount model? (1 Point)
· Stock Price (using the dividend discount model) = (40 * (1 – 0.30)) / (0.12 – 0.072) =   $ 583.33.
e) What would happen to the P/E ratio (P/E1) and stock price if the company increased its retention ratio to 36 % (holding all else constant)? What would happen to the P/E ratio (P/E1) and stock price if the company decreased its retention ratio to 20 %? (1 Point)
· If the company were to increase its retention ratio to 36 %, then its P/E ratio would rise to 19.05. Given the same earnings of $ 40.00, we would have a dividend of $ 40.00 * (1 – 0.36) = $ 25.60. Thus price would be (25.60) / (0.12 – (0.36 * 0.24)) = $ 761.90.
· If the company were to decrease its retention ratio to 20 %, then its P/E ratio would fall to 11.11. Given the same earnings of $ 40.00, we would have a dividend of $ 40.00 * (1 – 0.20) = $ 32.00. Thus price would be (32) / (0.12 – (0.20 * 0.24)) = $ 444.44.

7. How can you solve the problem of “Multiple IRR’s due to the fact that estimated cash flow pattern exhibits more than 1 sign change”? (2 points)
The problem of Multiple IRR’s can be solved in 2 ways:

· Draw the NPV profile and then decide accordingly

· Calculate MIRR (Modified Internal Rate of Return) then decide accordingly

8. Liver company 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
	($8,750)
	($4,860)
	($20,200)

	1
	$4,500 
	$5,000 
	$13,500 

	2
	$5,600 
	($1,050)
	$14,850 

	3
	$4,250 
	$5,020 
	$12,000 

	4
	($2,780)
	$5,140 
	

	5
	($570)
	$5,500 
	

	6
	$3,890 
	$5,470 
	

	7
	$4,700 
	 
	

	8
	$6,070 
	 
	

	9
	$8,625 
	 
	


a) What is the Net Present Value of Projects A, B and C at an appropriate discount rate of 14.53%? (1.50 Point)
· NPV (Project A) = NPV (14.53%, 4500, 5600, 4250, -2780, -570, 3890, 4700, 6070, 8625) – 8,750 = $ 8,508.42.

· NPV (Project B) = NPV (14.53%, 5000, -1050, 5020, 5140, 5500, 5470) – 4860 = $ 10,248.77.
· NPV (Project C) = NPV (14.53%, 13500, 14850, 12000) – 20000 = $ 10,896.12.
b) What is the Equivalent Annual Cost of Projects A, B and C? (1.50 Point)
· EAC (Project A) = PMT (14.53%, 9,-8508.42, 0) = $ 1,753.42.

· EAC (Project B) = PMT (14.53%, 6,-10248.77, 0) = $ 2,673.91.
· EAC (Project C) = PMT (14.53%, 3,-10896.12, 0) = $ 4,735.09.

c) What are the IRR’s for Project A, B and C as provided by Excel? (0.75 Point)

· IRR (Project A) = IRR (-8750, 4500, 5600, 4250, -2780, -570, 3890, 4700, 6070, 8625) = 39.02 %.
· IRR Project B) = IRR (-4860, 5000, -1050, 5020, 5140, 5500, 5470) = 69.53 %.

· IRR (Project C) = IRR (-20200, 13500, 14850, 12000) = 45.45 %.

d) What are the MIRR’s for Project A, B and C? (2.25 Points)

· MIRR (Project A) = IRR (-10654.98, 4500, 5600, 4250, 0, 0, 3890, 4700, 6070, 8625) = 34.28 %.

· MIRR Project B) = IRR (-5660.48, 5000, 0, 5020, 5140, 5500, 5470) = 63.77 %.

· MIRR (Project C) = IRR (-20200, 13500, 14850, 12000) = 45.45 %.

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 B shall be chosen because its MIRR (63.77 %) is at the same time greater than discount rate (14.53 %) and the highest amongst other projects (all modified projects are conventional cash flow patterns).
9. Toten Company is considering two mutually exclusive investments. The projects’ expected net cash flows are as follows:

	
	Expected Net Cash Flows

	Year
	Project A
	Project B

	
	
	

	0
	($50,500)
	($101,000)

	1
	($14,560)
	$10,400 

	2
	$30,000 
	($3,300)

	3
	$40,000 
	$75,000 

	4
	$50,000 
	$90,000 

	5
	$60,000 
	$115,000 


a) Calculate each project’s IRR and MIRR. Assume that appropriate discount rate is 9.03 %. (2 Points)

· IRR (Project A) = IRR (- 50500, - 14560, 30000, 40000, 50000, 60000) = 34.91 %.
· IRR (Project B) = IRR (- 101000, 10400, - 3300, 75000, 90000, 115000) = 30.57 %.

· MIRR (Project A) = IRR (- 63854.12, 0, 30000, 40000, 50000, 60000) = 33.31 %.

· MIRR (Project B) = IRR (- 103,776.02, 10400, 0, 75000, 90000, 115000) = 30.28 %.

b) Using the Profitability Index, if the discount rate is 12 %, which project should Toten Company select? If discount rate were 6.54 %, what would be the proper choice? Show all your calculations. (2 Points)
Discount Rate = 12 %

· Profitability Index (Project A) = NPV (12 %, - 14,560, 30000, 40000, 50000, 60000) / (50500) = 2.08.

· Profitability Index (Project B) = NPV (12 %, 10400, - 3300, 75000, 90000, 115000) / (101000) = 1.81.

→ Since Profitability Index of both projects are more than 1, the one with the highest PI shall be chosen. This is certainly project A.
Discount Rate = 6.54 %

· Profitability Index (Project A) = NPV (6.54 %, - 14,560, 30000, 40000, 50000, 60000) / (50500) = 2.54.

· Profitability Index (Project B) = NPV (6.54 %, 10400, - 3300, 75000, 90000, 115000) / (101000) = 2.20.

→ Since Profitability Index of both projects are more than 1, the one with the highest PI shall be chosen. This is certainly project A.
c) Calculate the payback period and discounted payback period for each project. (1 Point)
· Payback Period (Project A) = 2.88 Years.

· Payback Period (Project B) = 3.21 Years.

· Discounted Payback Period (Project A) = 3.22 Years.

· Discounted Payback Period (Project B) = 3.57 Years.

d) At what discount rate do NPV’s for Project A and B equate? (1 Point)
The Net Present Values of Project A and Project B equate at a discount rate of 25.33 %.
10. Mil University is considering the purchase of 250 new computers in its efforts to provide high quality education to its students. If it goes through with the purchase, it will spend $ 30,250 on the 250 new computers. Each of those new computers is expected to benefit the company for 8 years, during which time they will depreciated toward a $ 6,780 salvage value using straight-line depreciation. The computers are expected to have a market value in 8 years equal to their salvage value. The new computers will be used to replace company’s same number of older computers which are fully depreciated but can, still,  be sold for an estimated $ 1,000 (since the old computers have a current book value of zero, the selling price is fully taxable at the company’s 31 % marginal tax rate). The existing old computers is expected to be useable for 3 more years after which time they will have no salvage value at all. Moreover, the existing old computers use $ 900 of electricity cost per year, whereas the new, more efficient computers will only need $ 375 of electricity cost per year. Lastly, the new computers will be covered under warranty, so the maintenance costs per year are expected to be only $ 740 compared to $ 5,750 for the existing old computers.

a) What are the differential operating cash flow savings per year during years 1 through 8 for the new computers? (3 Points)
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REVENUES

Revenues of New Computers$0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 

Revenues of Old Computers$0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 

Δ in Revenues$0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 $0.00 

CASH OPERATİNG COSTS

Electricity Cost for New Computers($375.00)($375.00)($375.00)($375.00)($375.00)($375.00)($375.00)($375.00)

Maintenance Cost for New Computers($740.00)($740.00)($740.00)($740.00)($740.00)($740.00)($740.00)($740.00)

Total Operating Cost for New Computers($1,115.00)($1,115.00)($1,115.00)($1,115.00)($1,115.00)($1,115.00)($1,115.00)($1,115.00)

Electricity Cost for Old Computers($900.00)($900.00)($900.00)($900.00)($900.00)($900.00)($900.00)($900.00)

Maintenance Cost for Old Computers($5,750.00)($5,750.00)($5,750.00)($5,750.00)($5,750.00)($5,750.00)($5,750.00)($5,750.00)

Total Operating Costs for Old Computers($6,650.00)($6,650.00)($6,650.00)($6,650.00)($6,650.00)($6,650.00)($6,650.00)($6,650.00)

Δ in Cash Operating Costs $       5,535.00  $   5,535.00  $   5,535.00  $   5,535.00  $   5,535.00  $   5,535.00  $  5,535.00  $ 5,535.00 

DEPRECIATION

Depriacition on New Computers($2,933.75)($2,933.75)($2,933.75)($2,933.75)($2,933.75)($2,933.75)($2,933.75)($2,933.75)

Depreciation on Old Computers$0.00$0.00$0.00$0.00$0.00$0.00$0.00$0.00

Δ in Depreciation($2,933.75)($2,933.75)($2,933.75)($2,933.75)($2,933.75)($2,933.75)($2,933.75)($2,933.75)

NET OPERATING INCOME (NOI)$2,601.25$2,601.25$2,601.25$2,601.25$2,601.25$2,601.25$2,601.25$2,601.25

less taxes($806.39)($806.39)($806.39)($806.39)($806.39)($806.39)($806.39)($806.39)

NET OPERATING PROFIT AFTER TAXES$1,794.86$1,794.86$1,794.86$1,794.86$1,794.86$1,794.86$1,794.86$1,794.86

plus change in depreciation$2,933.75$2,933.75$2,933.75$2,933.75$2,933.75$2,933.75$2,933.75$2,933.75

OPERATING CASH FLOW$4,728.61$4,728.61$4,728.61$4,728.61$4,728.61$4,728.61$4,728.61$4,728.61

less capital expenditurs (capex): cost of new computers 6,780.00$  

plus after-tax salvage on old computers 

less additional net operating working capital$0.00$0.00$0.00$0.00$0.00$0.00$0.00$0.00

FREE CASH FLOW$4,728.61$4,728.61$4,728.61$4,728.61$4,728.61$4,728.61$4,728.61$11,508.61



b) What is the initial cash outlay required to replace the existing computers with newer ones? (1 Point)
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REVENUES

Revenues of New Computers

Revenues of Old Computers

Δ in Revenues

CASH OPERATİNG COSTS

Electricity Cost for New Computers

Maintenance Cost for New Computers

Total Operating Cost for New Computers

Electricity Cost for Old Computers

Maintenance Cost for Old Computers

Total Operating Costs for Old Computers

Δ in Cash Operating Costs   

DEPRECIATION

Depriacition on New Computers

Depreciation on Old Computers

Δ in Depreciation

NET OPERATING INCOME (NOI)

less taxes

NET OPERATING PROFIT AFTER TAXES

plus change in depreciation

OPERATING CASH FLOW

less capital expenditurs (capex): cost of new computers($30,250.00)

plus after-tax salvage on old computers$690.00

less additional net operating working capital$0.00

FREE CASH FLOW($29,560.00)


c) Sketch a timeline for the replacement project cash flows for years 0 through 8. (1 Point)
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Cash Flow($29,560.00)$4,728.61$4,728.61$4,728.61$4,728.61$4,728.61$4,728.61$4,728.61$11,508.61


d) If Mil University requires 8.04 % discount rate for similar investments, should computers be replaced? Justify your answer. (2 Points)

· NPV (8.04%, 4728.61, 4728.61, 4728.61, 4728.61, 4728.61, 4728.61, 4728.61, 11508.61) – 29560 = $ 1,224.62.

→ Since NPV of the estimated cash flows of the project is positive, computers shall be replaced.

Good Luck
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