Learning Catalytics 
Chapter 11
You have a portfolio with $25 of bonds and $75 of stocks. You require a return of 8% on the bonds (kd = 8%) and 25% on the stocks (ke = 25%). What is the required return on your portfolio?
1. 19.75%
2. 20.75%
3. 21.75%
4. 22.75%
Answer
B
kp = wdkd + weke = 0.25 x 0.08 + 0.75 x 0.25 = 0.2075
The pre-tax cost of debt is 11%, preferred stock costs 14%, and equity costs 15%. What is the weighted average cost of capital assuming a tax rate of 40% and a target capital structure of 40% debt, 20% preferred stock, and 40% equity?
1. 11.0%
2. 11.4%
3. 12.4%
4. 13.4%
Answer
B
kWACC = wdkd(1 – T) + weke + wpkp
kWACC = 0.4 x 0.11 x (1 – 0.4) + 0.4 x 0.15 + 0.2 x 0.14 = 0.114
	
	A = 10/100 = 10%
	B = (10-4)/100 = 6%

	EBIT
	100
	100

	INT
	0
	10

	EBT
	100
	90

	Tax
	40
	36

	Net Income
	60
	54 

	CF
	50
	54 (tax shield of $4)


Debt = 100
Kd = 10%
T = 40%
The Loose Wheel Motor Corp. has bonds outstanding with 1 year remaining to maturity. The bonds pay annual coupons at a rate of 5%. The face value of each bond is $1,000 and they are trading for $975. What is the yield to maturity on the bonds?
1. 2.56%
2. 5%
3. 6.69%
4. 7.69%
Answer
D
kd = (FV + $C – $P) / $P = ($1,000 + $50 – $975) / $975 = 7.69%
KOT Industries is worth $2,000 today. Equity is worth $1,000 and stockholders require a return of 10%. Debt (bonds) is also worth $1,000. The bonds have a face value of $1,000, an annual coupon of $50, and bondholders require a yield of 5%. The bonds are perpetuities. The tax rate is 40%. Calculate the operating cash flows for KOT using the table provided. Calculate KOT’s weighted average cost of capital using the before-tax cost of debt. What is the present value of KOT’s cash flows? (Assume the cash flows are a perpetuity.)
	KOT Industries
Operating Cash Flows

	EBIT
	    $217   

	– Interest
	 (50)

	Earnings Before Tax
	 167

	– Taxes (@40%)
	 (67)

	Net Income
	 100

	OCF = Net Income + Interest
	 150


 
1. $1,000
2. $1,333
3. $1,500
4. $1,750
5. $2,000
Answer
E
	KOT Industries
Operating Cash Flows

	EBIT
	    $217   

	– Interest
	50

	Earnings Before Tax
	$167

	– Taxes (@40%)
	$67

	Net Income
	$100

	OCF = Net Income + Interest
	$150


WACC = 0.5 x 0.05 + 0.5 x 0.1 = 7.5%
VKOT = $150 / 0.075 = $2,000
KOT Industries is worth $2,000 today. Equity is worth $1,000 and stockholders require a return of 10%. Debt (bonds) is also worth $1,000. The bonds have a face value of $1,000, an annual coupon of $50, and bondholders require a yield of 5%. The bonds are perpetuities. The tax rate is 40%. Calculate the operating cash flows for KOT using the table provided. Calculate KOT’s weighted average cost of capital using the after-tax cost of debt. What is the present value of KOT’s cash flows? (Assume the cash flows are a perpetuity.)
	KOT Industries
Operating Cash Flows

	EBIT
	    $217   

	– Interest
	n.a.

	Earnings Before Tax
	 217

	– Taxes (@40%)
	 87

	Net Income
	 130

	OCF = Net Income
	 130


 
1. $1,000
2. $1,333
3. $1,500
4. $1,750
5. $2,000
Answer
E
	KOT Industries
Operating Cash Flows

	EBIT
	    $217   

	– Interest
	n.a.

	Earnings Before Tax
	$217

	– Taxes (@40%)
	$87

	Net Income
	$130

	OCF = Net Income
	$130


WACC = 0.5 x 0.05 x (1 – T) + 0.5 x 0.1 = 6.5%
VKOT = $130 / 0.065 = $2,000
You are calculating the cost of equity for the Gap Inc., a chain of retail clothing stores. The risk-free rate is 5%, the expected return on the market is 12%, and the Gap’s beta is 1.3. What is the expected return on the Gap?
1. 5%
2. 12%
3. 13%
4. 14%
Answer
D
E(k) = kF + βi × [E(kM) – kF] = 0.05 + 1.3 x [0.12 – 0.05] = 0.141
You are calculating the cost of equity for the Gap Inc., a chain of retail clothing stores. Analysts expect the GAP to pay a dividend of $1 in 1 year’s time. Dividends are paid annually and are expected to grow at 4% in perpetuity. GAP shares are trading for $10 today. What is the required return of GAP shareholders?
1. 5%
2. 12%
3. 13%
4. 14%
Answer
D
ke = (D1 / P0) + g = ($1 / $10) + 0.04 = 0.14
· (D1 / P0) = dividend yield (current stock price – gives you a range)
· G = capital gain yield
· Consistent based on long-run equilibrium (CAPM)  should be the default

The holders of bonds issued by Big Monopoly Cable Corp. require a return of 11%, and the shareholders require a return of 9%. What is the weighted average cost of capital assuming a tax rate of 40% and a target capital structure of 40% debt and 60% equity?
1. 8%
2. 9%
3. 10%
4. 11%
5. None of the above.
Answer
E
Following the bond yield plus premium approach to calculating the cost of equity, the cost of equity should always exceed the cost of debt by the amount of the premium. The premium is always positive in the long-run because equity is riskier than debt. Stockholders are the residual claimants on the firm’s assets and profits.
Vandalay Industries has 1 million shares of common outstanding with a market price of $12 per share. The firm’s outstanding bonds have 10 years to maturity, a face value of $5 million and a coupon rate of 10%, and sell for $985. What are the capital structure weights for equity and debt?
1. we = 0.4; wd = 0.6
2. we = 0.5; wd = 0.5
3. we = 0.6; wd = 0.4
4. we= 0.7; wd = 0.3
5. we= 0.8; wd = 0.2
Answer
D
E = $12 x 1 million = $12M
D = $5 million x 0.985 = $4.925M
V = E + D = 16.925
we = E/V = 0.70901
wd = D/V = 0.29099
Using the selected financial information for Wayne Enterprises in the table provided, calculate the company’s WACC.
	Selected Financial Information for Wayne Enterprises

	Long-term Debt
$10M Face Value
Coupon rate = 3.5%
Annual Coupons
Time to maturity = 10 years
YTM = 5%
Tax rate = 35%

	Preferred Shares
1.0M shares outstanding
Par value = $5 per share
8% dividend rate (annual)
Equivalent preferred shares yield 6%

	Common Shares
Shares outstanding = 5M
Market price = $25 per share
Beta = 0.8
T-Bill rate = 3%
Expected return on the market = E(km) = 9%


 
1. kW = 0.0643
2. kW = 0.0693
3. kW = 0.0743
4. kW = 0.0793
5. kW = 0.0843
Answer
C
ke = kF + βi × [E(kM) – kF] = 0.03 + 0.8 x [0.09 - 0.03] = 0.078
kd = 0.05
kp = 0.06
D = $0.35M x PVIFA10,5% + $10M x PVIF10,5% = $8.84M
P = 1M x (0.08 x $5 / 0.06) = $6.67M
E = 5M x $25 = $125M
V = D + P + E = $140.51
we = E/V = 0.8896
wd = D/V = 0.0629
wp = P/V = 0.0474
kWACC = wdkd(1 – T) + wdkd + wpkp = 0.0743
Chapter 9 
A project requires an investment of $1,000 today and will generate cash flows of $600 at the end of each of the next 2 years (see timeline). How many years will it take to get your $1,000 back?[image: https://d1py7umku9kunm.cloudfront.net/assets/2683392/time_line.JPG]
1. 1.33
2. 1.67
3. 2.00
4. 2.67
Answer
B
	Year
	Cash Flow
	Cumulative

	0
	-1,000
	-1,000

	1
	600
	-400

	2
	600
	200


At the end of year 1, there is still $400 of the capital investment that has not been “paid back” by positive cash flows. During the second year, there will be $600 of cash flows, so the project will payback 2/3 of the way through the year ($400/$600). Thus, the payback is 1.67 years.

Consider a 1-year project with a $100 investment due immediately and $110 cash flow in 1 year. The cost of capital is 5%. What is the NPV?
1. $0
2. $4.56
3. $4.76
4. $5.00
5. $10.00
Answer
C
NPV = -100 + 110/(1.05) = $4.76
Rank the three projects by PI from highest (#1) to lowest (#3). Enter the ranks in the last column. If you only had $20 million to invest, which two projects would you choose if you want the two highest-ranked projects by PI?
	Project
	Investment
	NPV
	PI
	PI Rank

	A
	$9M
	$1.75M
	 
	 

	B
	$10M
	$2M
	 
	 

	C
	$10M
	$1.8M
	 
	 


 
1. A + B
2. B + C
3. A + C
Answer
A
	Project
	Investment
	NPV
	PI
	PI Rank

	A
	$9M
	$1.75M
	1.194
	2

	B
	$10M
	$2M
	1.2
	1

	C
	$10M
	$1.8M
	1.18
	3


A + B are the two highest ranked by PI and the total investment is $19M, which is within the $20M budget.
Consider the three projects in the table below. If you only had $20 million to invest, which two projects would you choose if you want the highest-combined (sum total) NPV?
	Project
	Investment
	NPV

	A
	$9M
	$1.75M

	B
	$10M
	$2M

	C
	$10M
	$1.8M


 
1. A + B
2. B + C
3. A + C
Answer
B
A + B = $3.75
A + C = $3.55
B + C = $3.8
 
B+C produce the highest total NPV and the total investment is $20M, which is within the budget.

Consider a 1-year project with a $100 investment due immediately and $110 cash flow in 1 year. The cost of capital is 5%. What is the IRR?
1. 0%
2. 4.76%
3. 5%
4. 10%
Answer
D
IRR = 10%.
NPV = -100 + 110/(1.10) = $0

True or False: If the NPV is positive, then the IRR is larger than the cost of capital. 
1. True
2. False
Answer
A
If IRR > k, then NPV > 0. Consider a one-period project with a positive NPV: NPV = -C + FCF/(1 + k), where k is the cost of capital.
Since the NPV is positive, we know that -C + FCF/(1 + k) > 0.
By definition, the IRR is the rate that makes the NPV zero. Denote the IRR as "r," so: -C + FCF/(1 + r) = 0. Substitute this on the right side in place of zero:
-C + FCF/(1 + k) > -C + FCF/(1 + r), which implies r > k.
The statement is true: if NPV >0, then IRR > k.  

Rainbow Products is considering purchasing one of two paint-mixing machines to reduce labour costs: model L or model S. Both machines cost $75. Model S generates $90 of labour savings at the end of the first year and nothing at the end of 2 years. Model L generates no labour savings at the end of the first year and $100 of savings at the end of 2 years.  Compute the NPV of model L when k = 15% and complete the table below.
	Cost of Capital
	Model S
	Model L

	5%
	$10.71
	$15.70

	11.11%
	$6.00
	$6.00

	15%
	$3.26
	 


 
1. $0.51
2. $0.61
3. $0.71
4. $0.81
Answer
B
NPV = -75 + 100/(1.15)2 = $0.61.

Rainbow Products is considering purchasing one of two paint-mixing machines to reduce labour costs: model L or model S. Both machines cost $75. Model S generates $90 of labour savings at the end of the first year and nothing at the end of 2 years. Model L generates no labour savings at the end of the first year and $100 of savings at the end of 2 years.  The NPV of each model is shown in the table below. Graph the NPV of each model with the cost of capital on the x-axis. (The lines are called NPV profiles.) If the cost of capital is below 11.11%, then _______________ is best, but if the cost of capital is above 11.11%, then ______________ is best.
	Cost of Capital
	Model S
	Model L

	5%
	$10.71
	$15.70

	11.11%
	$6.00
	$6.00

	15%
	$3.26
	$0.61


 
1. model L, model S
2. model S, model L
Answer
A
When the cost of capital is below 11.11%, then model L has a higher NPV. When the cost of capital is above 11.11%, then model S has a greater NPV.

Rainbow Products is considering purchasing one of two paint-mixing machines to reduce labour costs: model L or model S. Both machines cost $75. Model S generates $90 of labour savings at the end of the first year and nothing at the end of 2 years. Model L generates no labour savings at the end of the first year and $100 of savings at the end of 2 years. The NPV of each model is shown in the table below. Graph the NPV of each model with the cost of capital on the x-axis. (The lines are called NPV profiles.) What makes the NPV profiles cross?
	Cost of Capital
	Model S
	Model L

	5%
	$10.71
	$15.70

	11.11%
	$6.00
	$6.00

	15%
	$3.26
	$0.61


 
1. Model L generates more operating cash flows than model S.
2. The different timing pattern of the cash flows for each model (one early and one late).
3. When you insult them, they get cross.
Answer
B
The different timing patterns cause the lines to cross. Model L generates its operating cash flows at the end of the asset’s life, whereas model S generates its operating cash flows at the beginning of the asset’s life. As a result, the NPVs of the two projects have different sensitivities to the discount rate. The NPV of model L is more sensitive and its NPV profile is steeper.



Payback of the Lockheed L-1011 Tristar project.
Background
In 1965, Lockheed won the contract to supply the C-5 Galaxy to the United States Air Force. The C-5 is a very large four-engine cargo aircraft. Boeing lost the bid for the C-5, but its design work contributed directly to its wide-bodied passenger aircraft, the 747. In 1965, Pan Am ordered 25 747s from Boeing. On September 30, 1968, the first 747 rolled out of the Everitt, Washington, plant. The 747 was designed in a period when air travel was increasing at a rapid rate. In the late 1960s, analysts forecasted that worldwide demand for wide-bodied aircraft (over the next 5 years) would be between 1,000 and 1,300 aircraft.
At the same time, American Airlines approached Lockheed and McDonnell Douglas, asking them to develop an airliner smaller than the 747 but still capable of transatlantic routes. In response, in early 1967, Lockheed began development of the L-1011 Tristar, which had three engines and could carry 250 passengers. The design phase began in 1967, production began in 1971, and the first aircraft was delivered in 1972 to Eastern Airlines. Production was hampered by financial problems at Rolls-Royce, the sole manufacturer of the Tristar’s engines. The delay nearly bankrupted Lockheed. In June 1971, the chairman of Lockheed’s board, Daniel Haughton, testified in front of the Senate Banking Committee and requested a $250 million loan guarantee. He argued that without it, the L-1011 program would be stopped and the company bankrupted.
Haughton argued that the loan guarantee was very low risk for the federal government. Lockheed had firm orders for 103 aircraft, and Haughton argued that Lockheed would break even by selling only 200 aircraft. The leading critic of the L-1011 program on the committee was Senator William Proxmire. Proxmire cited Secretary of Defence David Packard, who thought that Lockheed would need to sell more than 300 aircraft to break even. Proxmire claimed to have information showing that 394 L-1011s would have to be sold to reach the break-even point.
Postscript
The government granted the loan guarantee. Lockheed delivered its first L-1011 in April 1972. However, demand for the aircraft was weak due to fierce competition from Boeing, with its 747, and from McDonnell Douglas, which developed the DC-10 at the same time. The last L-1011 was sold in 1984 and total sales were only 250 aircraft. The L-1011 had an enormous negative impact on Lockheed’s stock price. At the beginning of 1967, the stock price was $66.25 (with 11.153M outstanding). At the time of the congressional hearings, the stock traded for only $9.875 (with 11.359M outstanding).
Project Details
Lockheed invested $900 million in the design and preproduction phase of the TriStar project between 1967 and 1971. Assume that investments were made at the end of each year as shown in Table 1. Treat the end of 1967 as time t = 0 in your calculations.
 
	TABLE 1. L-1011 Project Cash Flows

	 
	Time
	Quant.
	Pre-Production
Costs
	Production
Costs
	Sales

	1967
	0
	 
	-$100
	 
	 

	1968
	1
	 
	-200
	 
	 

	1969
	2
	 
	-200
	 
	 

	1970
	3
	 
	-200
	 
	 

	1971
	4
	35
	-200
	-$490
	 

	1972
	5
	35
	 
	-490
	$560

	1973
	6
	35
	 
	-490
	560

	1974
	7
	35
	 
	-490
	560

	1975
	8
	35
	 
	-490
	560

	1976
	9
	35
	 
	-490
	560

	1977
	10
	 
	 
	 
	560


 
Production began in 1971. Lockheed initially planned to produce 210 aircraft over a 6-year period (35 aircraft per year). The average cost of production for each aircraft was $14 million. Assume costs occurred at year-end beginning at the end of 1971, as shown in Table 1.
Lockheed sold each L-1011 for $16 million for annual revenues of $560 million (35 x $16M). Assume that sales lagged production by 1 year. So the first year of sales was 1972 and the last planned year of sales was 1977. Assume that all revenues are received at the end of each year.
Does the project pay back before 1977 at a production level of 210 units?
1. Yes, the project pays back.
2. No, the project does not pay back.
Answer
B
The pre-production costs total $900 million. The production costs total $2,940 million (6 x $490M). Thus, total costs are $3,840 million. Revenues total $3,360 million (6 x $560M). Revenues are smaller than total costs, so the project does not pay pack its investment in this time frame at this production level.

NPV of the Lockheed L-1011 Tristar project.
Background
In 1965, Lockheed won the contract to supply the C-5 Galaxy to the United States Air Force. The C-5 is a very large four-engine cargo aircraft. Boeing lost the bid for the C-5, but its design work contributed directly to its wide-bodied passenger aircraft, the 747. In 1965, Pan Am ordered 25 747s from Boeing. On September 30, 1968, the first 747 rolled out of the Everitt, Washington, plant. The 747 was designed in a period when air travel was increasing at a rapid rate. In the late 1960s, analysts forecasted that worldwide demand for wide-bodied aircraft (over the next 5 years) would be between 1,000 and 1,300 aircraft.
At the same time, American Airlines approached Lockheed and McDonnell Douglas, asking them to develop an airliner smaller than the 747 but still capable of transatlantic routes. In response, in early 1967, Lockheed began development of the L-1011 Tristar, which had three engines and could carry 250 passengers. The design phase began in 1967, production began in 1971, and the first aircraft was delivered in 1972 to Eastern Airlines. Production was hampered by financial problems at Rolls-Royce, the sole manufacturer of the Tristar’s engines. The delay nearly bankrupted Lockheed. In June 1971, the chairman of Lockheed’s board, Daniel Haughton, testified in front of the Senate Banking Committee and requested a $250 million loan guarantee. He argued that without it, the L-1011 program would be stopped and the company bankrupted.
Haughton argued that the loan guarantee was very low risk for the federal government. Lockheed had firm orders for 103 aircraft, and Haughton argued that Lockheed would break even by selling only 200 aircraft. The leading critic of the L-1011 program on the committee was Senator William Proxmire. Proxmire cited Secretary of Defence David Packard, who thought that Lockheed would need to sell more than 300 aircraft to break even. Proxmire claimed to have information showing that 394 L-1011s would have to be sold to reach the break-even point.
Postscript
The government granted the loan guarantee. Lockheed delivered its first L-1011 in April 1972. However, demand for the aircraft was weak due to fierce competition from Boeing, with its 747, and from McDonnell Douglas, which developed the DC-10 at the same time. The last L-1011 was sold in 1984 and total sales were only 250 aircraft. The L-1011 had an enormous negative impact on Lockheed’s stock price. At the beginning of 1967, the stock price was $66.25 (with 11.153M outstanding). At the time of the congressional hearings, the stock traded for only $9.875 (with 11.359M outstanding).
Project Details
Lockheed invested $900 million in the design and preproduction phase of the TriStar project between 1967 and 1971. Assume that investments were made at the end of each year as shown in Table 1. Treat the end of 1967 as time t = 0 in your calculations.
	TABLE 1. L-1011 Project Cash Flows

	 
	Time
	Quant.
	Pre-Production
Costs
	Production
Costs
	Sales

	1967
	0
	 
	-$100
	 
	 

	1968
	1
	 
	-200
	 
	 

	1969
	2
	 
	-200
	 
	 

	1970
	3
	 
	-200
	 
	 

	1971
	4
	35
	-200
	-$490
	 

	1972
	5
	35
	 
	-490
	$560

	1973
	6
	35
	 
	-490
	560

	1974
	7
	35
	 
	-490
	560

	1975
	8
	35
	 
	-490
	560

	1976
	9
	35
	 
	-490
	560

	1977
	10
	 
	 
	 
	560


Production began in 1971. Lockheed initially planned to produce 210 aircraft over a 6-year period (35 aircraft per year). The average cost of production for each aircraft was $14 million. Assume costs occurred at year-end beginning at the end of 1971, as shown in Table 1.
Lockheed sold each L-1011 for $16 million for annual revenues of $560 million (35 x $16M) Assume that sales lagged production by 1 year. So the first year of sales was 1972 and the last planned year of sales was 1977. Assume that all revenues are received at the end of each year. What is the NPV of the project given the production schedule presented above? Assume a cost of capital of 10%. Hint: Use a spreadsheet and cut and paste the data from the table into the sheet.
1. -$480M
2. -$580M
3. -$627M
4. -$672M
Answer
D
The annual net cash flows and the present value (@10%) of those cash flows are shown in the table below. The sum of the present values of the cash flows is-$672 million, which is the NPV of the project.
 
	TABLE 1. L-1011 Project Cash Flows

	 
	Time
	Net
Cash
Flows
	Cumulative
	PVIF
	PV of CFs

	1967
	0
	-100
	-100
	1.0000
	-100

	1968
	1
	-200
	-300
	0.9091
	-182

	1969
	2
	-200
	-500
	0.8264
	-165

	1970
	3
	-200
	-700
	0.7513
	-150

	1971
	4
	-690
	-1,390
	0.6830
	-471

	1972
	5
	70
	-1,320
	0.6209
	43

	1973
	6
	70
	-1,250
	0.5645
	40

	1974
	7
	70
	-1,180
	0.5132
	36

	1975
	8
	70
	-1,110
	0.4665
	33

	1976
	9
	70
	-1,040
	0.4241
	30

	1977
	10
	560
	-480
	0.3855
	216


 


Calculate the (payback) break-even of the Lockheed L-1011 Tristar project.
 
Background
In 1965, Lockheed won the contract to supply the C-5 Galaxy to the United States Air Force. The C-5 is a very large four-engine cargo aircraft. Boeing lost the bid for the C-5, but its design work contributed directly to its wide-bodied passenger aircraft, the 747. In 1965, Pan Am ordered 25 747s from Boeing. On September 30, 1968, the first 747 rolled out of the Everitt, Washington, plant. The 747 was designed in a period when air travel was increasing at a rapid rate. In the late 1960s, analysts forecasted that worldwide demand for wide-bodied aircraft (over the next 5 years) would be between 1,000 and 1,300 aircraft.
 
At the same time, American Airlines approached Lockheed and McDonnell Douglas, asking them to develop an airliner smaller than the 747 but still capable of transatlantic routes. In response, in early 1967, Lockheed began development of the L-1011 Tristar, which had three engines and could carry 250 passengers. The design phase began in 1967, production began in 1971, and the first aircraft was delivered in 1972 to Eastern Airlines. Production was hampered by financial problems at Rolls-Royce, the sole manufacturer of the Tristar’s engines. The delay nearly bankrupted Lockheed. In June 1971, the chairman of Lockheed’s board, Daniel Haughton, testified in front of the Senate Banking Committee and requested a $250 million loan guarantee. He argued that without it, the L-1011 program would be stopped and the company bankrupted.
 
Haughton argued that the loan guarantee was very low risk for the federal government. Lockheed had firm orders for 103 aircraft, and Haughton argued that Lockheed would break even by selling only 200 aircraft. The leading critic of the L-1011 program on the committee was Senator William Proxmire. Proxmire cited Secretary of Defence David Packard, who thought that Lockheed would need to sell more than 300 aircraft to break even. Proxmire claimed to have information showing that 394 L-1011s would have to be sold to reach the break-even point.
 
Postscript
The government granted the loan guarantee. Lockheed delivered its first L-1011 in April 1972. However, demand for the aircraft was weak due to fierce competition from Boeing, with its 747, and from McDonnell Douglas, which developed the DC-10 at the same time. The last L-1011 was sold in 1984 and total sales were only 250 aircraft. The L-1011 had an enormous negative impact on Lockheed’s stock price. At the beginning of 1967, the stock price was $66.25 (with 11.153M outstanding). At the time of the congressional hearings, the stock traded for only $9.875 (with 11.359M outstanding).
 
Project Details
Lockheed invested $900 million in the design and preproduction phase of the TriStar project between 1967 and 1971. Assume that investments were made at the end of each year as shown in Table 1. Treat the end of 1967 as time t = 0 in your calculations.
 
	TABLE 1. L-1011 Project Cash Flows

	 
	Time
	Quant.
	Pre-Production
Costs
	Production
Costs
	Sales

	1967
	0
	 
	-$100
	 
	 

	1968
	1
	 
	-200
	 
	 

	1969
	2
	 
	-200
	 
	 

	1970
	3
	 
	-200
	 
	 

	1971
	4
	35
	-200
	-$490
	 

	1972
	5
	35
	 
	-490
	$560

	1973
	6
	35
	 
	-490
	560

	1974
	7
	35
	 
	-490
	560

	1975
	8
	35
	 
	-490
	560

	1976
	9
	35
	 
	-490
	560

	1977
	10
	 
	 
	 
	560


 
Production began in 1971. Lockheed initially planned to produce 210 aircraft over a 6-year period (35 aircraft per year). The average cost of production for each aircraft was $14 million. Assume costs occurred at year-end beginning at the end of 1971, as shown in Table 1.
Lockheed sold each L-1011 for $16 million for annual revenues of $560 million (35 x $16M) Assume that sales lagged production by 1 year. So the first year of sales was 1972 and the last planned year of sales was 1977. Assume that all revenues are received at the end of each year.
What is the payback break-even in terms of units sold? That is, how many planes would Lockheed have to sell to pay back the undiscounted pre-production costs? Assume equal sales quantity every year over the 6-year production time frame given above. Hint: Use a spreadsheet and cut and paste the data from the table into the sheet. Create a cell with total quantity, and then calculate each year’s quantity as one-sixth of the total. Then you can change the total such that the cumulative cash flows at the end of the project’s life is zero.
1. 350
2. 400
3. 450
4. 500
5. 550
Answer
C
The break-even quantity that makes the payback zero is 450 planes. The annual net cash flows and the cumulative cash flows are shown in the table below. 
	TABLE 1. L-1011 Project Cash Flows

	 
	Time
	Quant.
	Pre-Production
Costs
	Production
Costs
	Sales
	CF
	Cum

	1967
	0
	 
	-$100
	 
	 
	-100
	-100

	1968
	1
	 
	-200
	 
	 
	-200
	-300

	1969
	2
	 
	-200
	 
	 
	-200
	-500

	1970
	3
	 
	-200
	 
	 
	-200
	-700

	1971
	4
	75
	-200
	-$1,050
	 
	-1,250
	-1,950

	1972
	5
	75
	 
	-1,050
	$1,200
	150
	-1,800

	1973
	6
	75
	 
	-1,050
	1,200
	150
	-1,650

	1974
	7
	75
	 
	-1,050
	1,200
	150
	-1,500

	1975
	8
	75
	 
	-1,050
	1,200
	150
	-1,350

	1976
	9
	75
	 
	-1,050
	1,200
	150
	-1,200

	1977
	10
	 
	 
	 
	1,200
	1,200
	0





Calculate the (npv) break-even of the Lockheed L-1011 Tristar project.
Background
In 1965, Lockheed won the contract to supply the C-5 Galaxy to the United States Air Force. The C-5 is a very large four-engine cargo aircraft. Boeing lost the bid for the C-5, but its design work contributed directly to its wide-bodied passenger aircraft, the 747. In 1965, Pan Am ordered 25 747s from Boeing. On September 30, 1968, the first 747 rolled out of the Everitt, Washington, plant. The 747 was designed in a period when air travel was increasing at a rapid rate. In the late 1960s, analysts forecasted that worldwide demand for wide-bodied aircraft (over the next 5 years) would be between 1,000 and 1,300 aircraft.
 
At the same time, American Airlines approached Lockheed and McDonnell Douglas, asking them to develop an airliner smaller than the 747 but still capable of transatlantic routes. In response, in early 1967, Lockheed began development of the L-1011 Tristar, which had three engines and could carry 250 passengers. The design phase began in 1967, production began in 1971, and the first aircraft was delivered in 1972 to Eastern Airlines. Production was hampered by financial problems at Rolls-Royce, the sole manufacturer of the Tristar’s engines. The delay nearly bankrupted Lockheed. In June 1971, the chairman of Lockheed’s board, Daniel Haughton, testified in front of the Senate Banking Committee and requested a $250 million loan guarantee. He argued that without it, the L-1011 program would be stopped and the company bankrupted.
 
Haughton argued that the loan guarantee was very low risk for the federal government. Lockheed had firm orders for 103 aircraft, and Haughton argued that Lockheed would break even by selling only 200 aircraft. The leading critic of the L-1011 program on the committee was Senator William Proxmire. Proxmire cited Secretary of Defence David Packard, who thought that Lockheed would need to sell more than 300 aircraft to break even. Proxmire claimed to have information showing that 394 L-1011s would have to be sold to reach the break-even point.
 
Postscript
The government granted the loan guarantee. Lockheed delivered its first L-1011 in April 1972. However, demand for the aircraft was weak due to fierce competition from Boeing, with its 747, and from McDonnell Douglas, which developed the DC-10 at the same time. The last L-1011 was sold in 1984 and total sales were only 250 aircraft. The L-1011 had an enormous negative impact on Lockheed’s stock price. At the beginning of 1967, the stock price was $66.25 (with 11.153M outstanding). At the time of the congressional hearings, the stock traded for only $9.875 (with 11.359M outstanding).
 
Project Details
Lockheed invested $900 million in the design and preproduction phase of the TriStar project between 1967 and 1971. Assume that investments were made at the end of each year as shown in Table 1. Treat the end of 1967 as time t = 0 in your calculations.
 
	TABLE 1. L-1011 Project Cash Flows

	 
	Time
	Quant.
	Pre-Production
Costs
	Production
Costs
	Sales

	1967
	0
	 
	-$100
	 
	 

	1968
	1
	 
	-200
	 
	 

	1969
	2
	 
	-200
	 
	 

	1970
	3
	 
	-200
	 
	 

	1971
	4
	35
	-200
	-$490
	 

	1972
	5
	35
	 
	-490
	$560

	1973
	6
	35
	 
	-490
	560

	1974
	7
	35
	 
	-490
	560

	1975
	8
	35
	 
	-490
	560

	1976
	9
	35
	 
	-490
	560

	1977
	10
	 
	 
	 
	560


 
Production began in 1971. Lockheed initially planned to produce 210 aircraft over a 6-year period (35 aircraft per year). The average cost of production for each aircraft was $14 million. Assume costs occurred at year-end beginning at the end of 1971, as shown in Table 1.
Lockheed sold each L-1011 for $16 million for annual revenues of $560 million (35 x $16M) Assume that sales lagged production by 1 year. So the first year of sales was 1972 and the last planned year of sales was 1977. Assume that all revenues are received at the end of each year.
What is the npv break-even in terms of units sold? That is, how many planes would Lockheed have to sell to make the net present value of the project equal to zero? Assume equal sales quantity every year over the 6-year production time frame given above. Hint: Use a spreadsheet and cut and paste the data from the table into the sheet. Create a cell with total quantity, and then calculate each year’s quantity as one-sixth of the total. Then you can change the total such that the net present value is zero.
1. 450
2. 1,452
3. 1,992
4. 2,466
5. 2,856
Answer
D
The break-even quantity that makes the npv zero is 2,466 planes. The annual net cash flows and the present value of those cash flows are shown in the table below. 
	TABLE 1. L-1011 Project Cash Flows

	 
	Time
	Quant.
	Pre-Production
Costs
	Production
Costs
	Sales
	CF
	PVIF
	PV

	1967
	0
	 
	-$100
	 
	 
	-100
	1.00
	-100

	1968
	1
	 
	-200
	 
	 
	-200
	0.91
	-182

	1969
	2
	 
	-200
	 
	 
	-200
	0.83
	-165

	1970
	3
	 
	-200
	 
	 
	-200
	0.75
	-150

	1971
	4
	411
	-200
	-$5,754
	 
	-5,954
	0.68
	-4,067

	1972
	5
	411
	 
	-5,754
	$6,576
	822
	0.62
	510

	1973
	6
	411
	 
	-5,754
	6,576
	822
	0.56
	464

	1974
	7
	411
	 
	-5,754
	6,576
	822
	0.51
	422

	1975
	8
	411
	 
	-5,754
	6,576
	822
	0.47
	383

	1976
	9
	411
	 
	 
	 
	822
	0.42
	349

	1977
	10
	 
	 
	 
	 
	6,576
	0.39
	2,535


 
 

Project cash flows are outlined in the table below
	Period
	Cash Flow

	t0
	-25

	t1
	25

	t2
	50

	t3
	50

	t4
	-100

	t5
	-200

	t6
	200


 What are the possible values of IRR?
1. 0%
2. 10.5%
3. 41.4%
4. 58.7%
5. 100%
Answer
A, C, and D
For a six-year project IRR represents roots of the sixth degree polynomial. The equation may have up to six different roots including negative and complex numbers.
 
0=CF0+(CF1)/(1+IRR)+(CF2)/(1+IRR)2+⋯+(CF5)/(1+IRR)5+(CF6)/(1+IRR)60=CF0+(CF1)/(1+IRR)+(CF2)/(1+IRR)2+⋯+(CF5)/(1+IRR)5+(CF6)/(1+IRR)6
 
Multiple IRRs mean that the project can have multiple rates of return assuming that the intermediary cash flows are reinvested at these rates.
 



Chapter 10 
String Cheese Inc. is worth $100 million, of which $10 million is cash. The research and development (R&D) department has invented a new product. The capital investment required to produce the new product is $10 million. Financial analysts estimate that the net present value (NPV) of the new product is $20 million. What will the value of the company be after the adoption of the new product?
1. $100 million
2. $110 million
3. $120 million
4. $130 million
Answer
C
The NPV is the amount by which the value of the company will change if the project is accepted, so the new value is $100M + $20M = $120M.
Alternatively, we know that the company is originally worth $10M of cash, plus $90M of future cash flows. The new product consumes the cash but adds incremental cash flows with a present value of $30M. We know this because the NPV of the project is $20M, the capital investment is $10M, so the present value of the project’s incremental cash flows must be $30: NPV = –C + (PV of operating cash flows).
Consider two countries: Bolo and Bozo. Depreciation is tax deductible in Bolo but not in Bozo. In every other respect, the two countries are identical. KOT Industries has identical divisions operating in both countries. Complete the income statements for both divisions in the table provided. The tax rate is 40%, and KOT’s depreciation expense is $20 in both countries. What is the difference in taxes between Bolo and Bozo?
	KOT Industries
Income Statement

	 
	Bolo
	Bozo

	Revenues
	$100
	$100

	COGS and SG&A
	50
	50

	Depreciation
	20
	 

	EBIT
	30
	50

	Interest
	0
	0

	Earnings Before Tax
	30
	50

	Taxes (@40%)
	 
	 

	Net Income
	 
	 


 
1. $4
2. $8
3. $12
4. $20
Answer
B
The difference in taxes is ($50 – $30) x 0.4 = $8.
When you calculate operating cash flows for a project, how are taxes calculated?
1. T × (Sales – COGS – SG&A)
2. T × (Sales – COGS – SG&A – Depr)
3. T × (Sales – COGS – SG&A – Int)
4. T × (Sales – COGS – SG&A – Depr – Int)
Answer
B
Taxes = T × (Sales – Costs – Depr)
This is different from the income statement in that interest is not deducted. The interest tax shield is incorporated into the analysis through the weighted average cost of capital.
The Garcia Corp. purchased a $300,000 machine that falls into Class 39 with a 25% depreciation rate. The machine is used for 4 years and then sold. Calculate the depreciation expense in year 4 and the ending undepreciated capital cost (UCC).
	Depreciation Schedule
Garcia Corp.

	 
	Year 1
	Year 2
	Year 3
	Year 4

	Starting UCC
	300,000
	262,500
	196,875
	147,656

	CCA Rate
	0.1250
	0.2500
	0.2500
	 

	Depreciation Expense
	37,500
	65,625
	49,219
	 

	Ending UCC
	262,500
	196,875
	147,656
	 


 
1. Depreciation = $18,457; UCC = $129,199
2. Depreciation = $36,914; UCC = $110,742
3. Depreciation = $36,914; UCC = $101,247
4. Depreciation = $57,586; UCC = $90,070
Answer
B
	Depreciation Schedule
Garcia Corp.

	 
	Year 1
	Year 2
	Year 3
	Year 4

	Starting UCC
	300,000
	262,500
	196,875
	147,656

	CCA Rate
	0.1250
	0.2500
	0.2500
	0.2500

	Depreciation Expense
	37,500
	65,625
	49,219
	36,914

	Ending UCC
	262,500
	196,875
	147,656
	110,742


 
The Garcia Corp. purchased a $300,000 machine that falls into Class 39, with a 25% depreciation rate. The machine is used for 4 years and then sold for $75,000. At the end of year 4, the undepreciated capital cost (UCC) is $110,742. What is the present value of the tax shields associated with the sale of the machine?
1. $9,212
2. $9,712
3. $10,212
4. $10,712
Answer
C
PV Tax Shields = (0.4 x 0.25 x ($110,742 – $75,000)) / (0.1 + 0.25) = $10,212
The Garcia Corp. expects to sell 200,000 cartons of Grapeful Soda in each of the next 4 years at a price of $2.00 per carton, but $1.50 per carton will be needed to cover fixed and variable operating costs. The depreciation expense in year 4 is $36,914. What is the operating cash flow in year 4? The tax rate is 40%.
	 
	Year 1
	Year 2
	Year 3
	Year 4

	Revenues
	$400,000
	$400,000
	$400,000
	$400,000

	Operating Costs
	300,000
	300,000
	300,000
	300,000

	Depreciation
	37,500
	65,625
	49,219
	 

	EBIT
	62,500
	34,375
	50,781
	 

	Less: Taxes
	25,000
	13,750
	20,313
	 

	NOPAT
	37,500
	20,625
	30,469
	 

	Plus: Depreciation
	37,500
	65,625
	49,219
	 

	OCF
	75,000
	86,250
	79,688
	 


 
1. $60,000
2. $72,322
3. $74,766
4. $79,688
Answer
C
Taxes = T × (Sales – Costs – Depr)
Taxes = 0.4 x (400,000 – 300,000 – 36,914) = 25,234
OCF = Sales – Costs – Taxes = 400,000 – 300,000 – 25,234 = $74,766
The Garcia Corp. produced Grapeful Soda for 4 years. At the end of year 4, it closed the production line and sold the equipment for $75,000. The equipment had an undepreciated capital cost (UCC) of $110,742 at the end of year 4. When production started, Garcia’s inventories were increased by $10,000. Those inventories were liquidated in the final year. Operating cash flow in the final year was $74,766. What were terminal cash flows in year 4 of the Grapeful Soda project? The tax rate is 40%.
1. $149,766
2. $159,766
3. $159,978
4. $169,978
Answer
D
PV Tax Shields = (0.4 x 0.25 x ($110,742 – $75,000))/(0.1 + 0.25) = $10,212
Net Salvage = $75,000 + $10,212 = $85,212
Terminal Cash Flows = OCF + Net Salvage + Decrease in NWC
Terminal Cash Flows = $74,766 + $85,212 + $10,000 = $169,978
The Cracker Mattress Co. is the manufacturer of the revolutionary self-cleaning bed. Cracker Mattress is considering a new product: the Ejector Bed. The Ejector Bed allows one person (left or right) to eject the other person off the bed at the touch of a button. The production equipment and facilities cost $500 million. Assume that this cost is incurred immediately. Assume that all the production equipment is in Class 43, with a depreciation rate of 30%. The project will last 2 years, by which time the equipment and facilities will be sold for $150 million. Sales; cost of goods sold; and incremental selling, general, and administrative expenses are in the table provided. The project will require an increase in net working capital of $25 million. The company's cost of capital is 9%, and the marginal tax rate is 35%. What is the operating cash flow from the Ejector Bed project for year 1?
	 
	Year 1
	Year 2

	Sales
	700
	1,000

	Cost of Goods Sold
	300
	430

	Selling, General, & Admin
	100
	100


 
1. $146M
2. $185M
3. $221M
4. $225M
5. $286M
Answer
C
[image: https://d1py7umku9kunm.cloudfront.net/assets/2793153/solution_q8.png]

The Cracker Mattress Co. is the manufacturer of the revolutionary self-cleaning bed. Cracker Mattress is considering a new product: the Ejector Bed. The Ejector Bed allows one person (left or right) to eject the other person off the bed at the touch of a button. The production equipment and facilities cost $500 million. Assume that this cost is incurred immediately. Assume that all the production equipment is in Class 43, with a depreciation rate of 30%. The project will last 2 years, by which time the equipment and facilities will be sold for $150 million. Sales; cost of goods sold; and incremental selling, general, and administrative expenses are in the table provided. The project will require an increase in net working capital of $25 million. The company's cost of capital is 9%, and the marginal tax rate is 35%. What are the terminal year cash flows for the Ejector Bed project (not including operating cash flows)?
	 
	Year 1
	Year 2

	Sales
	700
	1,000

	Cost of Goods Sold
	300
	430

	Selling, General, & Admin
	100
	100


 
1. $175
2. $190M
3. $185M
4. $201M
5. $215M
Answer
E
[image: https://d1py7umku9kunm.cloudfront.net/assets/2793152/solution_q9.png]
PV Tax Shields = (0.35 x 0.3 x ($297.5 – $150)) / (0.09 + 0.3) = $40
Net Salvage = $150 + $40 = $190
Terminal Cash Flows = Net Salvage + Decrease in NWC
Terminal Cash Flows = $190 + $25 = $215
The Cracker Mattress Co. is the manufacturer of the revolutionary self-cleaning bed. Cracker Mattress is considering a new product: the Ejector Bed. The Ejector Bed allows one person (left or right) to eject the other person off of the bed at the touch of a button. The production equipment and facilities cost $500 million. Assume that this cost is incurred immediately. Assume that all the production equipment is in Class 43, with a depreciation rate of 30%. The project will last 2 years, by which time the equipment and facilities will be sold for $150 million. Sales; cost of goods sold; and incremental selling, general, and administrative expenses are in the table provided. The project will require an increase in net working capital of $25 million. The company's cost of capital is 9%, and the marginal tax rate is 35%. What is the net present value (NPV) for the Ejector Bed project?
	 
	Year 1
	Year 2

	Sales
	700
	1,000

	Cost of Goods Sold
	300
	430

	Selling, General, & Admin
	100
	100


 
1. $125M
2. $130M
3. $135M
4. $140M
5. $153M
Answer
E
[image: https://d1py7umku9kunm.cloudfront.net/assets/2793154/solution_q10.png]
NPV = -525 + 221 / (1.09) + 565(1.09)2 = $153M

A $12,000 machine is purchased to replace an old machine that can be sold today for $1,000. Both machines are in Class 39, with a 25% depreciation rate. The company must increase inventory by $1,000. What are the initial cash flows associated with this replacement project?
 
1. –$13,000
2. –$12,000
3. –$11,000
4. –$10,000
Answer
B
[image: https://d1py7umku9kunm.cloudfront.net/assets/2783162/solution_q11.png]


A $12,000 machine is purchased to replace an old machine that can be sold today for $1,000. Both machines are in Class 39, with a 25% depreciation rate. The new machine is used for 2 years and then sold. Calculate the incremental depreciation expense and the ending (incremental) undepreciated capital cost (UCC) in year 2. (Use the table provided.)
	Incremental Depreciation Schedule

	 
	Year 1
	Year 2

	ΔUCCt-1
	$11,000
	9,625

	dr
	0.125
	 

	ΔDepr
	1,375
	 

	ΔUCCt
	9,625
	 


 
1. UCC = $7,219
2. UCC = $7,846
3. UCC = $8,212
4. UCC = $8,422
Answer
A
	Incremental Depreciation Schedule

	 
	Year 1
	Year 2

	ΔUCCt-1
	$11,000
	9,625

	dr
	0.125
	0.25

	ΔDepr
	1,375
	2,406.25

	ΔUCCt
	9,625
	7,218.75




The Fritz Electric Company replaced an old machine 5 years ago with a new one. They sold the new machine today for $300,000. If Fritz had kept the old machine, it could have been sold for $100,000 today. The incremental undepreciated capital cost is $220,000. The tax rate is 35%. The depreciation rate for the machines is 30%, and Fritz’s cost of capital is 9%. What is the present value of the incremental tax shields associated with selling the new machine?
1. –$5,385
2. $4,615
3. $5,385
4. $15,385
Answer
C
PV Tax Shields = (0.35 x 0.3 x ($220,000 – $200,000)) / (0.09 + 0.3) = $5,384.62
	Incremental Depreciation Schedule
Rumpel Felt Co.

	 
	Year 1
	Year 2

	ΔUCCt-1
	$11,000
	9.625

	dr
	0.125
	0.25

	ΔDepr
	1,375
	2,406.25

	ΔUCCt
	9.625
	7.218.75


To satisfy the demand for smooth felt, the Rumpel Felt Co. purchased a felt press last year. The machine had an expected life of 3 years at the time of purchase and an estimated salvage value of $200 at the end of the 3 years. The machine was depreciated at 25%. The division manager reports that a new felt press that makes even smoother felt can be purchased for $12,000 (including installation). The new felt press will expand sales from $10,000 to $15,000 a year because the new fashion is for smoother felt. Further, it will reduce labour and raw materials usage sufficiently to cut operating costs from $7,000 to $5,000. (Note that incremental operating costs are negative.) The new machine has an estimated salvage value of $2,000 at the end of 2 years. The new machine requires an increase in felt inventory of $1,000. The old machine’s current market value is $1,000. Taxes are 40%, and the firm’s cost of capital is 10%. What are the incremental cash flows in years 1 and 2 of the replacement project? (Complete the cash flows table provided.)
	Rumpel Felt Co.
Replacement Project Operating Cash Flows

	 
	Year 1
	Year 2

	Revenues
	$5,000
	$5,000

	Operating Costs
	 
	 

	Depreciation
	 
	 

	EBIT
	 
	 

	Less: Taxes
	 
	 

	NOPAT
	 
	 

	Plus: Depreciation
	 
	 

	OCF
	 
	 


 
1. Year 1 = $4,750; Year 2 = $5,163
2. Year 1 = $2,350; Year 2 = $2,763
3. Year 1 = $4,800; Year 2 = $5,250
4. Year 1 = $3,375; Year 2 = $2,756
Answer
A
	OPERATING CASH FLOWS
	Year 1
	Year 2

	Revenues
	5,000
	5,000

	Costs
	–2,000.00
	–2,000.00

	EBITDA
	7,000.00
	7,000.00

	  Depreciation
	1,375.00
	2,406.25

	EBIT
	5,625.00
	4,593.75

	  Taxes
	2,250.00
	1,837.50

	NOPAT
	3,375.00
	2,756.25

	  Depreciation
	1,375.00
	2,406.25

	OCF
	4,750.00
	5,162.50




To satisfy the demand for smooth felt, the Rumpel Felt Co. purchased a felt press last year. The machine had an expected life of 3 years at the time of purchase and an estimated salvage value of $200 at the end of the 3 years. The machine was depreciated at 25%. The division manager reports that a new felt press that makes even smoother felt can be purchased for $12,000 (including installation). The new felt press will expand sales from $10,000 to $15,000 a year because the new fashion is for smoother felt. Further, it will reduce labour and raw materials usage sufficiently to cut operating costs from $7,000 to $5,000. (Note that incremental operating costs are negative.) The new machine has an estimated salvage value of $2,000 at the end of 2 years. The new machine requires an increase in felt inventory of $1,000. The old machine’s current market value is $1,000. Taxes are 40%, and the firm’s cost of capital is 10%. What are the terminal year cash flows for the Rumpel Felt replacement project (not including the operating cash flows)? (The incremental undepreciated capital cost at the end of year 2 is $7,218.75.)
1. $1,000
2. $1,548
3. $3,348
4. $4,348
Answer
D
∆S = Incremental salvage = $2,000 – $200 = $1,800
∆UCC = $7,218.75
PV Tax Shields = (0.4 x 0.25 x ($7,218.75 – $1,800)) / (0.10 + 0.25) = $1,548.21
Net salvage = $1,800 + $1,548.21 = $3,348.21
Terminal Cash Flows = Net Salvage + Decrease in net working capital
Terminal Cash Flows = $3,348.21 + $1,000 = $4,348.21
To satisfy the demand for smooth felt, the Rumpel Felt Co. purchased a felt press last year. The machine had an expected life of 3 years at the time of purchase and an estimated salvage value of $200 at the end of the 3 years. The machine was depreciated at 25%. The division manager reports that a new felt press that makes even smoother felt can be purchased for $12,000 (including installation). The new felt press will expand sales from $10,000 to $15,000 a year because the new fashion is for smoother felt. Further, it will reduce labour and raw materials usage sufficiently to cut operating costs from $7,000 to $5,000. (Note that incremental operating costs are negative.) The new machine has an estimated salvage value of $2,000 at the end of 2 years. The new machine requires an increase in felt inventory of $1,000. The old machine’s current market value is $1,000. Taxes are 40%, and the firm’s cost of capital is 10%.
Should Rumpel Felt replace their old machine?
1. No: NPV is -5028
2. Yes: NPV is 178
3. Yes: NPV is 2261
Answer
B

Garcia Corp. is currently evaluating a new carbonated grape juice product called Grapeful Soda. Grapeful is superior to competing grape products like Grape Nehi. Production facilities for the Grapeful product would be set up in an unused section of Garcia’s main plant. Machinery with an estimated cost of $300,000 will be purchased to manufacture the soda. Garcia’s inventories would have to be increased by $10,000 at the time of the initial investment.
The machinery has a capital cost allowance (CCA) depreciation rate of 25%. The machinery is expected to have a salvage value of $110,742 after 4 years of use.
Garcia’s management expects to sell 200,000 bottles of the new product in each of the next 4 years at a price of $2.00 per bottle, but $1.50 per bottle would be needed to cover fixed and variable operating costs. Garcia’s tax rate is 40%, and the overall cost of capital is 10%.
Donna Jean and Bob, recent business school graduates who are now working at Garcia as financial analysts, were asked to analyze this project. They have calculated that the net present value (NPV) of the project is $22,868, using the cash flows calculated in the accompanying table.
After completing their analysis, Bob and Donna Jean discovered that the section of the plant that will be used for production was renovated last year at a cost of $100,000. Bob believes that the renovation expense should be charged to the Grapeful project. He argues that if the renovations had not taken place, the firm would have had to spend the $100,000 to prepare the site for the Grapeful project. Is Bob correct? What is your revised NPV estimate?
[image: https://d1py7umku9kunm.cloudfront.net/assets/2783169/data_q16.png]
1. –$77,132
2. $0
3. $22,868
4. $122.868
Answer
C
Bob is incorrect. $100,000 is a sunk cost. Ignore it. NPV = $22,868.
Garcia Corp. is currently evaluating a new carbonated grape juice product called Grapeful Soda. Grapeful is superior to competing grape products like Grape Nehi. Production facilities for the Grapeful product would be set up in an unused section of Garcia’s main plant. Machinery with an estimated cost of $300,000 will be purchased to manufacture the soda. Garcia’s inventories would have to be increased by $10,000 at the time of the initial investment.
The machinery has a capital cost allowance (CCA) depreciation rate of 25%. The machinery is expected to have a salvage value of $110,742 after 4 years of use.
Garcia’s management expects to sell 200,000 bottles of the new product in each of the next 4 years at a price of $2.00 per bottle, but $1.50 per bottle would be needed to cover fixed and variable operating costs. Garcia’s tax rate is 40%, and the overall cost of capital is 10%.
Donna Jean and Bob, recent business school graduates who are now working at Garcia as financial analysts, were asked to analyze this project. They have calculated that the net present value (NPV) of the project is $22,868, using the cash flows calculated in the table provided.
After completing their analysis, Donna Jean has learned that sales of Grapeful soda will reduce the firm’s sales of other grape beverages. In particular, the sales manager estimates that grape concentrate sales will fall by 5%, or $20,000. With less sales, there are lower costs. Production costs for grape concentrate would fall by $10,000 per year (pre-tax). Thus, the net pre-tax loss is: –$20,000 + $10,000 = –$10,000. What is the NPV of the project if this factor is properly incorporated into the analysis?
[image: https://d1py7umku9kunm.cloudfront.net/assets/2783168/data_q17.png]
1. –$19,019
2. $0
3. $3,848
4. $22,868
Answer
C
Annual Operating Cash Flow Due to Reduced Sales = –$6,000
PVLost Sales = –$6,000 x PVIFA10%,4 = –$19,019
NPV = $22,868 – $19,109 = $3,848
Garcia Corp. is currently evaluating a new carbonated grape juice product called Grapeful Soda. Grapeful is superior to competing grape products like Grape Nehi. Production facilities for the Grapeful product would be set up in an unused section of Garcia’s main plant. Machinery with an estimated cost of $300,000 will be purchased to manufacture the soda. Garcia’s inventories would have to be increased by $10,000 at the time of the initial investment.
The machinery has a capital cost allowance (CCA) depreciation rate of 25%. The machinery is expected to have a salvage value of $110,742 after 4 years of use.
Garcia’s management expects to sell 200,000 bottles of the new product in each of the next 4 years at a price of $2.00 per bottle, but $1.50 per bottle would be needed to cover fixed and variable operating costs. Garcia’s tax rate is 40%, and the overall cost of capital is 10%.
Donna Jean and Bob, recent business school graduates who are now working at Garcia as financial analysts, were asked to analyze this project. They have calculated that the net present value (NPV) of the project is $22,868, using the cash flows calculated in the table provided.
After completing their analysis, Donna Jean has learned that another company has offered to lease the unused section of the plant where the production of Grapeful Soda would occur. A local wine company, Lesh Wines, has offered to lease the space to make organic red wine. Lesh is offering to pay $1,100 per month to rent the space. (Assume that rent is paid at the end of each year.) What is the NPV of the project if Donna Jean and Bob include this consideration in their analysis?
[image: https://d1py7umku9kunm.cloudfront.net/assets/2783170/data_q18.png]
1. –$2,238
2. $0
3. $22,868
4. $25,105
5. $47,973
Answer
A
Annual Operating Cash Flow Due to Lease = $7,920
PVOCF Due to Lease = $7,920 x PVIFA10%,4 = $25,105
This is an opportunity cost, so subtract from initial NPV estimate:
NPV = $22,868 – $25,105 = –$2,238.
Don’t make Grapeful Soda; lease to Lesh.
InTentCity Camping Co. has access to the two projects outlined in the table provided. These projects are mutually exclusive and future replacement is expected. The net present value (NPV) of Project L is $6,344.77. What is the NPV of Project S if the cost of capital is 9%? Which project has higher NPV?
	InTentCity Camping Co.

	 
	Project Cash Flows

	Year
	Project L
	Project S

	0
	–$52,000
	–$40,000

	1
	15,000
	18,000

	2
	15,000
	18,000

	3
	15,000
	18,000

	4
	15,000
	 

	5
	15,000
	 


 
1. NPVL > NPVS
2. NPVL = NPVS
3. NPVL < NPVS
Answer
A
NPVS = –$40,000 + $18,000 x PVIFA9%,3 = $5,563.30
The NPV of Project L is greater than Project S.
InTentCity Camping Co. has access to the two projects outlined in the table provided. These projects are mutually exclusive and future replacement is expected. The net present value (NPV) of Project L is $6,344.77, and the NPV of Project S is $5,563.30. What is the equivalent annual annuity (EAA) of each project and which should be selected? Assume a capital cost of 9%.
	InTentCity Camping Co.

	 
	Project Cash Flows

	Year
	Project L
	Project S

	0
	–$52,000
	–$40,000

	1
	15,000
	18,000

	2
	15,000
	18,000

	3
	15,000
	18,000

	4
	15,000
	 

	5
	15,000
	 


 
1. EAAL > EAAS
2. EAAL = EAAS
3. EAAL < EAAS
Answer
C
EAAL =$6,344.77 / 3.8897 = $1,631
EAAS = $5,563.30 / 2.5313 = $2,198
The EAA of Project S is greater than Project L.
Karkus Kold Kuts Inc. is submitting a bid to the government to produce sandwich meats for cabinet meetings for 4 years. Ted Karkus, the CEO, has two technology options to complete the work under the contract:
· Machine A has an installed cost of $50,000 but is expected to generate operating cash flows of $20,000 a year for 4 years. After 4 years, the machine has no salvage value. Ignore any tax impact of salvage.
· Machine B has only a 2-year lifetime and its installed cost is $30,000. For the 2 years it is expected to produce operating cash flows of $20,000 a year. When it is replaced after 2 years at a cost of $30,000, the firm expects to generate operating cash flows of $22,000 a year for 2 years because of improved efficiency due to the new model of machine. Both versions of Machine B have no salvage value, and ignore the tax impact of salvage.
Should the firm submit a bid for the contract? If yes, should it plan to use Machine A or Machine B? The cost of capital at Karkus is 10%. Assume the purchase of the machines occurs immediately (year 0), but operating cash flows occur at the end of each year. Complete the table of project cash flows. What are net cash flows for each project in year 2?
	Karkus Cold Cuts Inc.

	 
	Machine A
	Machine B

	Year
	Outflows
	Inflow
	    Net   
	Outflows
	Inflows
	    Net   

	0
	–$50,000
	 
	 
	–$30,000
	 
	 

	1
	 
	$20,000
	 
	 
	$20,000
	 

	2
	 
	$20,000
	 
	–$30,000
	$20,000
	 

	3
	 
	$20,000
	 
	 
	$22,000
	 

	
	
	
	
	
	
	

	4
	 
	$20,000
	 
	 
	$22,000
	 


 
1. Machine A = $20,000; Machine B = -$10,000
2. Machine A = $20,000; Machine B = -$8,000
3. Machine A = $20,000; Machine B = $20,000
4. Machine A = $20,000; Machine B = $50,000
Answer
A
	Karkus Cold Cuts Inc.

	 
	Machine A
	Machine B

	Year
	Outflows
	Inflow
	Net
	Outflows
	Inflows
	Net

	0
	–$50,000
	 
	–$50,000
	–$30,000
	 
	–$30,000

	1
	 
	$20,000
	$20,000
	 
	$20,000
	$20,000

	2
	 
	$20,000
	$20,000
	–$30,000
	$20,000
	–$10,000

	3
	 
	$20,000
	$20,000
	 
	$22,000
	$22,000

	
	
	
	
	
	
	

	4
	 
	$20,000
	$20,000
	 
	$22,000
	$22,000




Karkus Kold Kuts Inc. is submitting a bid to the government to produce sandwich meats for cabinet meetings for 4 years. Ted Karkus, the CEO, has two technology options to complete the work under the contract:
· Machine A has an installed cost of $50,000 but is expected to generate operating cash flows of $20,000 a year for 4 years. After 4 years, the machine has no salvage value. Ignore any tax impact of salvage.
· Machine B has only a 2-year lifetime and its installed cost is $30,000. For the 2 years it is expected to produce operating cash flows of $20,000 a year. When it is replaced after 2 years at a cost of $30,000, the firm expects to generate operating cash flows of $22,000 a year for 2 years because of improved efficiency due to the new model of machine. Both versions of Machine B have no salvage value, and ignore the tax impact of salvage.
Should the firm submit a bid for the contract? If yes, should it plan to use Machine A or Machine B? The cash flows for each replacement chain are shown in the table provided. The net present value (NPV) for Machine A is $13,397.31. The cost of capital at Karkus is 10%. What is the NPV for Machine B? Which machine should be chosen?

 
	Karkus Cold Cuts Inc.

	 
	Machine A
	Machine B

	Year
	Outflows
	Inflow
	Net
	Outflows
	Inflows
	Net

	0
	–$50,000
	 
	–$50,000
	–$30,000
	 
	–$30,000

	1
	 
	$20,000
	$20,000
	 
	$20,000
	$20,000

	2
	 
	$20,000
	$20,000
	–$30,000
	$20,000
	–$10,000

	3
	 
	$20,000
	$20,000
	 
	$22,000
	$22,000

	4
	 
	$20,000
	$20,000
	 
	$22,000
	$22,000

	
	
	
	
	
	
	


 
1. Machine A
2. Machine B
3. Neither
4. Either one, as both are the same
Answer
A
NPVA = $13,397.31
NPVB = $11,472.58
Machine A should be selected.

Rainbow Products just purchased a paint-mixing machine Model S. Right after the purchase of the Model S the new paint-mixing machine appeared on the market - Model L. Slavage price of Model S is $1000 and purchase price of Model L is $1100. If Rainbow Products decide to sell Model S and purchase Model L, the incremental cash flow of $1000-$1100=-$100 will be paid at the end of the first year. Both machines worth nothing after seven years. Should Rainbow Products purchase Model L if the cost of capital is 10%?
 
	Year
	Model S
	Model L

	1
	$700
	$200

	2
	$600
	$200

	3
	$500
	$400

	4
	$400
	$500

	5
	$300
	$600

	6
	$200
	$700

	7
	$100
	$800


1. Yes
2. No
Answer
B
Incremental cash flow schedule:
 
 
	Year
	Model S
	Model L
	Incremental CF

	1
	$700
	$200
	$200-$700+$1000-$1100=-$600

	2
	$600
	$200
	-$400

	3
	$500
	$400
	-$100

	4
	$400
	$500
	$100

	5
	$300
	$600
	$300

	6
	$200
	$700
	$500

	7
	$100
	$800
	$700


 

You are writing a multiple choice exam that is 10 minutes long with 10 questions, each worth 1 mark. You plan to spend one minute on each question. Each question has 5 multiple choices. You are a B student who typically scores 75% on exams. The exam is open laptop. There is a question on the exam about a film shown in class. You skipped the film and don’t know the answer. You figure that if you spend 2 minutes scanning the film on YouTube you have a 50% chance of finding the answer. What is the NPV of your decision if you choose to spend the 2 minutes searching the film?   
Answer
Choice 1. No Search
Attempt the other 9 questions and guess the film question, because there isn’t enough time to search.
Expected mark = 0.75 * (9 x 1) + (1/5) x 1 = 6.75 + 0.2 = 6.95 marks
Choice 2. Search
Attempt 8 questions, spend 2 minutes searching film and guess on the last question.
Expected mark = 0.75 x (8 x 1) + 0.5 x 1 + (1/5) x 1 = 6.7 marks.

Chapter 14
Village Farms (VFF) is a North American greenhouse producer of tomatoes. VFF uses technologically advanced greenhouses to improve quality and taste. VFF operates four greenhouses: three in Texas and one in British Columbia. The combined area under cultivation is 220 acres. Last year (ended yesterday), VFF harvested 115 million pounds of tomatoes, for a yield of 522,727 pounds per acre. VFF sold its output at an average price of $1.1647 per pound, for total revenues of $133.9 million. Until recently, Mexican farmers have been selling field tomatoes and labelling them “greenhouse.” This supply has reduced prices. Yesterday, Mexico and the United States signed the Suspension Agreement, under which only truly greenhouse-grown tomatoes can be sold as such. The agreement is expected to immediately increase greenhouse tomato prices by 32%. At the end of last year, VFF finished installing (in all its greenhouses) a new technology called Greenhouse Advanced Technology System (GATES). GATES will increase yields this year to 880,000 pounds per acre. What will sales revenues be this year?
1. $177M
2. $197M
3. $225M
4. $272M
5. $298M
Answer
E
Sales revenuest + 1 = Qt + 1 x (Pt x 1.32)
Sales revenuest + 1 = (220 acres x 880,000 pounds/acre) x ($1.1647 x 1.32)
Sales revenuest + 1 = 193,600,000 x 1.5374 = $297,641,414
According to Gartner (a market research company), Samsung’s worldwide market share of the smartphone market was 32% for the final quarter of the year just ending. There were approximately 850 million smartphones sold in the year just ending. Analysts expect sales to rise by 5% next year. If Samsung sells its average smartphone for US$250 (wholesale) and if it holds its market share steady next year, what are forecasted sales for next year?
1. $68.4B
2. $69.4B
3. $70.4B
4. $71.4B
5. $72.4B
Answer
D
Salest + 1 = $250 x 0.32 x (850M x 1.05) = $71.4 billion
	Selected Financial Information
Lululemon Athletica

	 
	Yeart – 1
	Yeart
	Yeart + 1

	Number of stores
	174
	211
	 

	Area
	2,834 square feet
	2,834 square feet
	2,834 square feet

	Sales per square foot
	$1,657
	$1,823
	 

	Sales
	$816.925M
	$1,090.181M
	 


Lululemon Athletica (NASDAQ:LULU) is a yoga-inspired athletic apparel company. The table provides data for the company's past 2 fiscal years. In the year ended December 31, year t, Lululemon had sales of $1.09 billion through its 211 corporate-owned stores. The average size of a Lululemon store is 2,834 square feet. Thus, sales per square foot were $1,823 in year t, which is an increase of just over 10% from year t – 1. Lululemon plans to add 30 stores in year t + 1. Assume that same-store sales growth is 5% in year t + 1 (both for existing and new stores). Assume that it gets only one half of a year of sales from the new stores. Forecast revenues for year t + 1.
1. $1,145M
2. $1,199M
3. $1,226M
4. $1,337M
Answer
C
Existing stores:
Salest + 1 = 211 x 2,834 x ($1,823 x 1.05) = $1,144.612
New stores:
Salest + 1 = 30 x 2,834 x ($1,823 x 1.05) / 2 = $81.371
Salest + 1 = 1,144.612 + 81.371 = $1,225.982M

The income statement for St. Dilbert Pharmaceuticals for year 1 is provided. Sales for year 2 are forecast to be $600 million. Forecast net income for year 2. Assume that the interest expense in year 2 is $40 million.
	St. Dilbert Pharmaceuticals

	($000,000s)
	Year 1
	Year 2

	Sales
	$500
	$600

	Operating Expenses
	$285
	 

	Operating Income (EBIT)
	215
	 

	Interest Expense
	      40
	 

	Earnings before Income Taxes
	175
	 

	Income Taxes
	      36
	 

	Net Income
	$139
	 


 
1. $173M
2. $178M
3. $182M
4. $191M
5. $205M
Answer
A
OE1 / Sales1 = $285 / $500 = 0.57
OE2 = 0.57 x Sales2 = 0.57 x $600 = $342
Earnings before income taxes = $600 – $342 – $40 = $218
Tax rate = (Income taxes) / (Earnings before income taxes) = 36 / 175 = 0.2057
Taxes2 = 0.2057 x $218 = $44.85
Net income = Earnings before income taxes – taxes = $218 – $44.85 = $173.15

At the end of year 0, St. Dilbert had long-term debt of $374.88. What average interest rate did St. Dilbert pay on its debts over year 1?
	St. Dilbert Pharmaceuticals

	($000,000s)
	Year 1
	Year 2

	Sales
	$500
	$600

	Operating Expenses
	$285
	 

	Operating Income (EBIT)
	215
	 

	Interest Expense
	       40
	 

	Earnings before Income Taxes
	175
	 

	Income Taxes
	        36
	 

	Net Income
	$139
	 


 
1. 9.67%
2. 10.67%
3. 11.67%
4. 12.67%
Answer
B
Interest rate = Interest1 / Principal0 = (PV x i) / PV = $40 / $374.88 = 0.1067, or 10.67%
In year 1, St. Dilbert paid interest on its debts at the average rate of 10.67%. Use that rate to forecast St. Dilbert’s interest expense in year 2.
	St. Dilbert Pharmaceuticals

	($000,000s)
	Year 1
	Year 2

	Sales
	$500
	$600

	Operating Expenses
	    $285
	 

	Operating Income (EBIT)
	215
	 

	Interest Expense
	       40
	 

	Earnings before Income Taxes
	175
	 

	Income Taxes
	        36
	 

	Net Income
	$139
	 

	 
	Year 1
	Year 2

	Total Current Assets
	400
	 

	Fixed Assets (Net)
	600
	 

	Other Assets
	         0
	 

	Total Assets 
	$1,000
	           

	 
	 
	 

	Total Current Liabilities 
	0
	0

	Long Term Debt 
	450
	 

	Common Share Capital
	50
	50

	Retained Earnings
	     500
	 

	Total Owners’ Equity
	     550
	 

	Total Liabilities & Owners’ Equity 
	$1,000
	 


 
1. $40
2. $42
3. $44
4. $46
5. $48
Answer
E
Amount Owing1 = Long-term Debt = $450
$Interest2 = 0.1067 x $450 = $48
Fritz Electric bought a new Van de Graaff generator for $11,000 at the beginning of year 1. The machine is depreciated at 25% using the declining balance method. Complete the depreciation schedule provided. What are net fixed assets at the end of year 2?
	Depreciation Schedule

	 
	Year 1
	Year 2

	Net Fixed Assetst – 1
	$11,000
	 

	Depr. Rate (dr)
	0.25
	0.25

	Depr. Exp.
	 
	 

	Net Fixed Assetst
	 
	 


 
1. $6,188
2. $6,942
3. $7,327
4. $8,250
Answer
A
	Depreciation Schedule

	 
	Year 1
	Year 2

	Net Fixed Assetst – 1
	$11,000
	8,250

	Depr. Rate (dr)
	0.25
	0.25

	Depr. Exp.
	2,750
	2,062.50

	Net Fixed Assetst
	8,250
	6,187.50


Depr1 = 0.25 × $11,000 = $2,750
Net1 = $11,000 – $2,750 = $8,250
Depr2 = 0.25 × $8,250 = $2,062.50
Net2 = $8,250 – $2,062.50 = $6,187.50
Fritz Electric bought a new Van de Graaff generator for $11,000 at the beginning of year 1. The machine is depreciated at 25% using the declining balance method. At the beginning of year 2, Fritz bought a Wimshurst machine for $5,000. Complete the depreciation schedule provided. What are net fixed assets at the end of year 2?
	Depreciation Schedule

	 
	Year 1
	Year 2

	Net Fixed Assetst – 1
	$11,000
	 

	Depr. Rate (dr)
	0.25
	0.25

	Depr. Exp.
	2,750
	 

	Net Fixed Assetst
	8,250
	 


 
1. $6,188
2. $8,250
3. $9,938
4. $10,487
5. $13,250
Answer
C
	Depreciation Schedule

	 
	Year 1
	Year 2

	Net Fixed Assetst – 1
	$11,000
	13,250

	Depr. Rate (dr)
	0.25
	0.25

	Depr. Exp.
	2,750
	3,312.50

	Net Fixed Assetst
	8,250
	9,937.50


Depr2 = 0.25 × $13,250 = $3,312.50
Net2 = $13,250 – $3,312.50 = $9,937.50
Fritz Electric bought a new Van de Graaff generator for $11,000 at the beginning of year 1. The machine is depreciated at 25% using the declining balance method. At the beginning of year, 2 Fritz bought a Wimshurst machine for $5,000. Use the data for year 2 in the depreciation schedule provided to test whether the following identity is true:
Nett = Nett – 1 + CAPEXt – Deprt,
where
CAPEX = purchases of fixed assets = $5,000
	Depreciation Schedule

	 
	Year 1
	Year 2

	Net Fixed Assetst – 1
	$11,000
	13,250

	Depr. Rate (dr)
	0.25
	0.25

	Depr. Exp.
	2,750
	3,312.50

	Net Fixed Assetst
	8,250
	9,937.50


 
1. True
2. False
Answer
A
Net2 = Net1 + CAPEX2 – Depr2                 
Net2 = 8,250 + 5,000 – 3,312.50
Net2 = 9,937.50
St. Dilbert is planning to spend $300 on machinery and equipment in year 2. Forecast the depreciation expense and net fixed assets in year 2 assuming a depreciation rate of 7.6923%.
	St. Dilbert Pharmaceuticals

	($000,000s)
	Year 1
	Year 2

	Sales
	$500
	$600

	Cost of Goods Sold and SG&A
	$235
	 

	Depreciation
	     50
	 

	Operating Income (EBIT)
	215
	 

	Interest Expense
	       40
	 

	Earnings before Income Taxes
	175
	 

	Income Taxes
	        36
	 

	Net Income
	$139
	 

	 
	Year 1
	Year 2

	Total Current Assets
	400
	 

	Fixed Assets (Net)
	600
	 

	Other Assets
	0
	0

	Total Assets 
	$1,000
	           


 
1. $46; $600
2. $46; $900
3. $46; $854
4. $69; $831
5. $69; $900
Answer
D
Depr2 = 0.076923 x ($600 + $300) = $69
Net2 = $600 + $300 – $69 = $831

Complete the financial statement forecast for St. Dilbert. Use long-term debt as the plug account. Assume that St. Dilbert will maintain its dividend payout rate of 33.09% in year 2. What is long-term debt for year 2?
	Financial Statements for St. Dilbert

	 
	Year 1
	Ratios
	Year 2

	Revenue
	500
	0.2
	600.00

	COGS & SGA
	235
	0.47
	282.00

	Depreciation
	      50
	0.076923
	  69.20

	EBIT
	215
	 
	248.80

	Interest
	      40
	0.1067
	    48.00

	Pre-Tax Earnings
	175
	 
	200.80

	Taxes
	      36
	0.21
	   41.30

	Net Income
	    139
	 
	   159.50

	Dividends
	46
	0.33094
	 

	 
	Year 1
	 
	Year 2

	Current Assets
	400
	0.80
	 

	Fixed Assets (Net)
	    600
	300
	    830.80

	Total Assets
	 1,000
	 
	 

	 
	 
	 
	 

	Current Liabilities
	0
	0
	0.00

	Long-term debt
	450
	 
	 

	Common Shares
	50
	 
	50.00

	Retained Earnings
	    500
	 
	 

	Owner’s equity
	550
	 
	 

	Liabilities and Owners’ Equity
	1,000
	 
	 


 
1. $642
2. $646
3. $650
4. $654
5. $660
Answer
D
	Financial Statements for St. Dilbert

	 
	Year 1
	Ratios
	Year 2

	Revenue
	500
	0.2
	600.00

	COGS & SGA
	235
	0.47
	282.00

	Depreciation
	      50
	0.076923
	  69.20

	EBIT
	215
	 
	248.80

	Interest
	      40
	0.1067
	    48.00

	Pre-Tax Earnings
	175
	 
	200.80

	Taxes
	      36
	0.21
	   41.30

	Net Income
	    139
	 
	   159.50

	Dividends
	46
	0.33094
	52.80

	 
	Year 1
	 
	Year 2

	Current Assets
	400
	0.80
	480.80

	Fixed Assets (Net)
	    600
	300
	    830.80

	Total Assets
	 1,000
	 
	1,310.80

	 
	 
	 
	 

	Current Liabilities
	0
	0
	0.00

	Long-term debt
	450
	 
	654.10

	Common Shares
	50
	 
	50.00

	Retained Earnings
	    500
	 
	    606.70

	Owner’s equity
	    550
	 
	    656.70

	Liabilities and Owners’ Equity
	1,000
	 
	1,310.80



Chapter 17
Use the following two equations to find an expression for the depreciation rate, dr, that is based on values from the income statement and balance sheet.
The capital asset identity is:
Nett = Nett – 1 + CAPEXt – Deprt                   Eq. 1
With declining balance depreciation, the depreciation expense is:
Deprt = dr × (Nett – 1 + CAPEXt)                  Eq. 2
Hints:
STEP 1: Substitute Eq. 2 into Eq. 1.
STEP 2: Next, we want to remove CAPEX from the resulting equation because it isn’t a value on the income statement or balance sheet. To simplify this further, we see from rearranging Eq. 1. that: Nett – 1 + CAPEXt = Nett + Deprt. Use this equality to replace (Nett – 1 + CAPEXt) anywhere it appears in the result of Step 1. (There should be two replacements.)
STEP 3: Simplify for dr.
1. dr = Deprt / (Nett – 1 + CAPEXt)
2. dr = Deprt / Nett – 1
3. dr = Deprt / Nett
4. dr = Deprt / (Nett + Deprt)
Answer
D
Nett = Nett – 1 + CAPEXt – Deprt
Deprt = dr × (Nett – 1 + CAPEXt)
Nett = Nett – 1 + CAPEXt – dr × (Nett – 1 + CAPEXt)
Nett = Nett + Deprt - dr × (Nett + Deprt)
dr = Deprt / (Nett + Deprt)

	Selected Financial Information
Mammoth Mart Inc. ($000,000s)

	 
	Year 5
	Year 6

	Sales
	$27,801
	$29,210

	Depreciation Expense
	684
	621

	Net Fixed Assets
	9,372
	9,637


What is the depreciation rate in year 6 for Mammoth Mart?
1. 6.05%
2. 6.25%
3. 6.45%
4. 6.55%
5. 6.75%
Answer
A
dr = Deprt / (Nett + Deprt)
dr = 621 / (621 + 9,637) = 0.0605, or 6.05%

	Selected Financial Information
Mammoth Mart Inc. ($000,000s)

	 
	Year 5
	Year 6

	Sales
	$27,801
	$27,801

	Depreciation Expense
	684
	 

	Net Fixed Assets
	9,372
	 


Mammoth Mart is forecasting no sales growth in year 6. When the business doesn’t grow, the company still has to replace worn-out plant and equipment, which is called maintenance capital spending (mCAPEX). Mammoth Mart’s CFO estimates mCAPEX with this formula: mCAPEXt = Nett – 1 × dr / (1 – dr). With mCAPEX calculated as above, what will net fixed assets be in year 6? Mammoth Mart has a depreciation rate of 6.8%.
1. $9,372
2. $9,472
3. $9,572
4. $9,673
Answer
A
mCAPEX6 = 9,372 x 0.068 / (1 – 0.068) = $684
Depr6 = 0.068 x (9,372 + 684) = $684
Nett = Nett – 1 + CAPEXt – Deprt
Net6 = 9,372 + 684 – 684 = 9,372

	Selected Financial Information
Mammoth Mart Inc. ($000,000s)

	 
	Year 5
	Year 6

	Sales
	$27,801
	$29,210

	Depreciation Expense
	684
	621

	Net Fixed Assets
	9,372
	9,637


Use the capital asset identity and the selected financial information in the table provided to solve for Mammoth Mart’s total CAPEX in year 6.
1. $621
2. $693
3. $728
4. $886
5. $967
Answer
D
Nett = Nett – 1 + CAPEXt – Deprt
CAPEXt = Nett – Nett – 1 + Deprt
CAPEX6 = 9,637 – 9,372 + 621 = 886
	Selected Financial Information
Mammoth Mart Inc. ($000,000s)

	 
	Year 5
	Year 6

	Sales
	$27,801
	$29,210

	Depreciation Expense
	684
	621

	Net Fixed Assets
	9,372
	9,637


In year 6, Mammoth Mart had total capital expenditures of $886 million. Of that total, $684 million was maintenance CAPEX. What was growth CAPEX? Express your answer as a percentage of the increase in sales from year 5 to year 6.
1. 13%
2. 14%
3. 15%
4. 16%
5. 17%
Answer
B
gCAPEX6 = CAPEX6 – mCAPEX6 = 886 – 684 = 202
gx = gCAPEXt / (Salest – Salest – 1)
gx = 202 / (29,210 – 27,801) = 0.143

	
Year 1
	Year 2

	Panel A: Selected Financial Information for West L.A. Fadeaway Inc.

	Sales
	$155,000
	$161,120

	Depreciation
	 
	$6,687

	Fixed Assets (Net)
	$34,510
	$38,202

	Panel B: CAPEX

	Total CAPEX2
	 
	 

	Depr Rate, dr
	 
	 

	Maintenance CAPEX, mCAPEX
	 
	 

	Growth CAPEX, gCAPEX
	 
	 

	gCAPEX / ∆Sales, gx
	 
	 


Panel A of the table provided shows selected financial information for West L.A. Fadeaway Inc. Use the information to calculate the values listed in Panel B for year 2. Calculate the values in the order shown, from top to bottom. What was growth CAPEX as a percentage of the change in sales for West L.A. in year 2?
1. 63%
2. 65%
3. 67%
4. 69%
5. 71%
Answer
E
	 
	Calculation
	Year 2 Value

	Total CAPEX2
	38,202 – 34,510 + 6,687
	= 10,379

	Depr Rate, dr
	6,687 / (6,687 + 38,202)
	= 0.14897

	Maintenance CAPEX, mCAPEX
	34,510 x 0.14897 / (1 – 0.14897)
	 = 6,041

	Growth CAPEX, gCAPEX
	10,379 – 6,041
	= 4,338

	gCAPEX / ∆Sales, gx
	4,338 / (161,120 – 155,000)
	 = 0.709




	($000,000s)
	Year 6
(Actual)
	Year 7
(Forecast)

	Panel A: Selected Financial Information for Mammoth Mart Inc.

	Sales
	$29,210
	$30,817

	Depr Rate, dr
	 
	0.06054

	gCAPEX / ∆Sales, gx
	 
	0.20

	Panel B: CAPEX

	Maintenance CAPEX, mCAPEX
	 
	 

	Growth CAPEX, gCAPEX
	 
	 

	Total CAPEX7
	 
	 

	Depreciation Expense
	621
	 

	Net Fixed Assets
	$9,637
	 


Panels A and B of the table provided show selected financial information for Mammoth Mart. Use the information to calculate the values listed in Panel B for year 7. Calculate the values in the order shown, from top to bottom. What are the net fixed assets for Mammoth Mart for year 7?
1. $9,637
2. $9,737
3. $9,838
4. $9,939
Answer
D
	 
	Calculation
	Year 2 Value

	Maintenance CAPEX, mCAPEX
	9,637 x 0.06054 / (1 – 0.06054)
	= 621

	Growth CAPEX, gCAPEX
	0.2 x (30,817 – 29,210)
	 = 321.40

	Total CAPEX
	621 + 321.4
	 = 942.40

	Depr. Expense
	0.06054 x (9,637 + 942.4)
	= 640.46

	Net Fixed Assets
	9,637 – 640.46 + 942.4
	 = 9,938.90




	Selected Financial Information for Mammoth Mart Inc.

	($000,000s)
	Year 5
	Year 6
	Year 7

	Revenue
	$27,801
	$29,210
	$30,817

	Cost of Goods Sold
	 
	22,152
	 

	SG&A
	 
	5,245
	 

	Depreciation
	 
	621
	 

	EBIT
	 
	1,192
	 

	Interest
	 
	277
	 

	Earnings before Taxes
	 
	915
	 

	Income Taxes
	 
	288
	 

	Net Earnings
	 
	$627
	 

	 
	Year 5
	Year 6
	Year 7

	Current Liabilities
	 
	 
	 

	   Short-term Debt
	$627
	$715
	 

	   Accounts payable
	2,535
	2,936
	 

	Total Current Liabilities
	3,162
	3,651
	 

	   Long-term Debt
	4,194
	4,208
	 

	   Other Liabilities
	519
	560
	 

	Total Liabilities
	$7,875
	$8,419
	 

	   Common Stock
	1,192
	1,192
	 

	   Retained Earnings
	4,694
	5,089
	 

	Total Owners’ Equity
	5,886
	6,281
	 

	Liabilities & Owners’ Equity
	$13,761
	$14,700
	 


Calculate Mammoth Mart’s average interest rate in year 6 and use it to forecast the interest expense in year 7. 
1. 277
2. $279
3. $283
4. $289
5. $293
Answer
C
Interest Rate = $277 / ($627 + $4,194) = 0.05746
Interest Expense7 = 0.05746 x ($715 + $4,208) = $282.86

	Income Statement for Mammoth Mart Inc.

	($000,000s)
	Year 6
	 
	Year 7

	Revenue
	$29,210
	5%
	$30,817

	Cost of Goods Sold
	22,152
	0.75837
	 

	SG&A
	5,245
	0.17956
	 

	Depreciation
	621
	 
	640

	EBIT
	1,192
	 
	 

	Interest
	277
	 
	283

	Earnings before Taxes
	915
	 
	 

	Income Taxes
	288
	0.31475
	 

	Net Earnings
	$627
	 
	 


Forecast net earnings for Mammoth Mart for year 7 using the financial information in the table provided.
1. $666
2. $672
3. $678
4. $684
5. $690
Answer
C
	($000,000s)
	Year 6
	 
	Year 7

	Revenue
	$29,210
	5%
	$30,817

	Cost of Goods Sold
	22,152
	0.75837
	23,371

	SG&A
	5,245
	0.17956
	5,534

	Depreciation
	621
	 
	640

	EBIT
	1,192
	 
	1,273

	Interest
	277
	 
	283

	Earnings before Taxes
	915
	 
	990

	Income Taxes
	288
	0.31475
	312

	Net Earnings
	$627
	 
	678




	Balance Sheet for Mammoth Mart Inc.

	Current Assets
	Year 6
	 
	Year 7

	   Cash
	$1,467
	 
	 

	   Accounts Receivable
	649
	 
	 

	   Inventories
	2,269
	 
	 

	Total Current Assets 
	4,385
	0.15012
	 

	   Net Fixed Assets
	9,637
	 
	9,939

	   Goodwill
	678
	 
	678

	Total Assets 
	$14,700
	 
	 

	 
	 
	 
	 

	Current Liabilities
	 
	 
	 

	   Short-term Debt
	$715
	 
	715

	   Accounts payable
	2,936
	0.1005
	 

	Total Current Liabilities
	3,651
	 
	 

	   Long-term Debt
	4,208
	 
	 

	   Other Liabilities
	560
	 
	560

	Total Liabilities
	$8,419
	 
	 

	   Common Stock
	1,192
	 
	1,192

	   Retained Earnings
	5,089
	 
	 

	Total Owners’ Equity
	6,281
	 
	 

	Liabilities & Owners’ Equity
	$14,700
	 
	 


Forecast the balance sheet for Mammoth Mart for year 7 using the financial information in the table provided. Make long-term debt the plug account. In year 7, the net income will be $678 million and Mammoth Mart does not plan to pay dividends. What is the long-term debt for year 7?
1. $3,661
2. $3,725
3. $3,811
4. $3,912
5. $4,109
Answer
D
	Financial Information for Mammoth Mart Inc.

	Current Assets
	Year 6
	 
	Year 7

	   Cash
	$1,467
	 
	1,548

	   Accounts Receivable
	649
	 
	685

	   Inventories
	2,269
	 
	2,394

	Total Current Assets 
	4,385
	0.15012
	4,626

	   Net Fixed Assets
	9,637
	 
	9,939

	   Goodwill
	678
	 
	678

	Total Assets 
	$14,700
	 
	15,243

	 
	 
	 
	 

	Current Liabilities
	 
	 
	 

	   Short-term Debt
	$715
	 
	715

	   Accounts payable
	2,936
	0.1005
	3,097

	Total Current Liabilities
	3,651
	 
	3,812

	   Long-term Debt
	4,208
	 
	3,912

	   Other Liabilities
	560
	 
	560

	Total Liabilities
	$8,419
	 
	8,284

	   Common Stock
	1,192
	 
	1,192

	   Retained Earnings
	5,089
	 
	5,767

	Total Owners’ Equity
	6,281
	 
	6,959

	Liabilities & Owners’ Equity
	$14,700
	 
	15,243



	Income Statement Forecast
for Mammoth Mart Inc.

	($000,000s)
	Year 7

	Revenue
	$30,817

	Cost of Goods Sold
	23,370

	SG&A
	5,533

	Depreciation
	640

	EBIT
	1,272

	Interest
	283

	Earnings before Taxes
	989

	Income Taxes
	311

	Net Earnings
	678


Use the forecasted income statement provided to calculate operating cash flows for Mammoth Mart for year 7.
1. $1,370
2. $1,395
3. $1,512
4. $1,592
5. $1,607
Answer
C
T = 311 / 989 = 0.314459
OCFMammoth Mart = $1,273 x (1 – 0.314459) + $640 = $1,512.01

What is the difference between taxes in operating cash flows and taxes on the income statement?
1. There is no difference.
2. Income taxes are lower by an amount equal to T × $Interest expense.
3. Income taxes are higher by an amount equal to T × $Interest expense.
Answer
B
Income taxes = T x (Sales – COGS – SG&A – Depr. – Int)
Taxes (in OCF) = T x (Sales – COGS – SG&A – Depr.)

The accounting definition of net working capital is:
NWC = CA – CL,
where
CA = Current Assets
CL = Current Liabilities
To calculate free cash flow, we use this definition:
NWC = [CA – Cash] – [CL – Short-term Debts]
Fritz Electric doubled its inventory of wire. It paid for the wire by withdrawing from its chequing account. Using the accounting definition, NWC __________________. But using the FCF definition, NWC ___________.
1. remained unchanged; increased
2. remained unchanged; remained unchanged
3. increased; remained unchanged
4. increased; increased
Answer
A
With the accounting definition, inventory rises but cash falls by an offsetting amount so current assets (and net working capital) does not change. With the FCF definition, inventory rises but the change in cash is not included in the calculation so NWC increases.
The accounting definition of net working capital is:
NWC = CA – CL,
where
CA = Current Assets
CL = Current Liabilities
To calculate free cash flow, we use this definition:
NWC = [CA – Cash] – [CL – Short-term Debts]
Fritz Electric doubled its inventory of wire. It paid for the wire by withdrawing from its line of credit. Using the accounting definition, NWC __________________. But using the FCF definition, NWC ___________.
1. remained unchanged; increased
2. remained unchanged; remained unchanged
3. increased; remained unchanged
4. increased; increased
Answer
A
With the accounting definition, inventory rises, which increases current assets, but current liabilities (the line of credit) rise by an equal amount, so net working capital does not change. With the FCF definition, inventory rises but the increase in short-term debt (the line of credit) is not included in the calculation, so NWC increases.

	Selected Financial Information for Mammoth Mart Inc.

	 
	Year 6
	Year 7

	Cash
	$1,467
	$1,548

	Accounts Receivable
	649
	685

	Inventories
	2,269
	2,394

	Total Current Assets 
	4,385
	4,626

	  
	 
	 

	Short-term Debt
	$715
	$715

	Accounts payable
	2,936
	3,097

	Total Current Liabilities
	3,651
	3,812


Use the selected financial information in the table provided to calculate the change in net working capital for Mammoth Mart for year 7.
1. –$2
2. –$1
3. $0
4. +$1
5. +$2
Answer
B
NWC7 = (4,626 – 1,548) – (3,812 – 715) = –$19
NWC6 = (4,385 – 1,467) – (3,651 – 715) = –$18
∆NWC7 = -$19 – (-$18) = –$1

	Selected Financial Information
Mammoth Mart Inc.

	($000,000s)
	Year 6
	Year 7

	Sales
	$29,210
	$30,817

	Depreciation Expense
	621
	640

	Net Fixed Assets
	$9,637
	9,939


Calculate Mammoth Mart’s capital expenditures in year 7. In year 7, Mammoth Mart had an operating cash flow of $1,512 million and an investment in net working capital of –$1 million. What was the free cash flow for Mammoth Mart in year 7?
1. $569M
2. $570M
3. $571M
4. $572M
Answer
C
CAPEXt = Nett – Nett – 1 + Deprt
CAPEX7 = 9,939 – 9,637 + 640 = 942
FCF = OCF – ∆NWC – CAPEX = 1,512 – (-1) – 942 = $571 million

	Financial Statements for Mammoth Mart Inc.

	 
	Year 6
	Year 7

	Revenue
	$29,210
	$30,817

	Cost of Goods Sold
	22,152
	23,370

	SG&A
	5,245
	5,533

	Depreciation Expense
	621
	640

	EBIT
	1,192
	1,272

	Interest Expense
	277
	283

	Earnings before Taxes
	915
	989

	Income Taxes
	288
	311

	Net Earnings
	$627
	$678

	 
	 
	 

	Current Assets
	Year 6
	Year 7

	   Cash
	$1,467
	$1,548

	   Accounts Receivable
	649
	685

	   Inventories
	2,269
	2,394

	Total Current Assets 
	4,385
	4,626

	   Net Fixed Assets
	9,637
	9,939

	   Goodwill
	678
	678

	Total Assets 
	$14,700
	$15,243

	 
	 
	 

	Current Liabilities
	 
	 

	   Short-term Debt
	$715
	715

	   Accounts payable
	2,936
	3,097

	Total Current Liabilities
	3,651
	3,812

	   Long-term Debt
	4,208
	3,912

	   Other Liabilities
	560
	560

	Total Liabilities
	$8,419
	$8,284

	   Common Stock
	1,192
	1,192

	   Retained Earnings
	5,089
	5,767

	Total Owners’ Equity
	6,281
	6,959

	Liabilities & Owners’ Equity
	$14,700
	$15,243


 
	Selected Financial Information for Mammoth Mart Inc. for Year 7

	Change in Cash (Year 7 – Year 6) =
	                                

	Interest paid to lenders =
	 

	Principal repaid to (borrowed from) lenders =
	 

	Dividends paid to shareholders =
	 

	Change in Common Stock (Year 7 – Year 6) =
	 

	The tax shield in year 7 =
	 

	∆Cash + Cash Flow to (from) Claimholders – (T * $Int) =
	 


Use the information in the Mammoth Mart financial statements to compute the values indicated in the table provided. In the bottom row, compute the amount shown in the formula. What is that amount?
1. $569M
2. $570M
3. $571M
4. $572M
Answer
C
	Selected Financial Information for Mammoth Mart Inc. for Year 7

	Change in Cash (Year 7 – Year 6) =
	1,548 – 1,467 = 81

	Interest paid to lenders =
	283

	Principal repaid to (borrowed from) lenders =
	4,208 – 3,912 = 297

	Dividends paid to shareholders =
	0

	Change in Common Stock (Year 7 – Year 6) =
	0

	The tax shield in year 7 =
	89

	∆Cash + Cash Flow to (from) Claimholders – (T * $Int) =
	571




	Selected Financial Information for Le Chateau

	 
	Year 1
	Year 2

	Sales
	155,000
	161,120

	Cost of Goods Sold
	 
	105,035

	SG&A
	 
	42,957

	Depreciation
	 
	6,687

	Operating Income (EBIT)
	 
	6,441

	Interest Expense
	 
	787

	Earnings before Income Taxes
	 
	5,654

	Income Taxes
	 
	2,262

	Net Earnings
	 
	3,392

	Dividends (total)
	 
	1,974

	 
	 
	 

	 
	Year 1
	Year 2

	Cash
	10,090
	9,071

	Accounts Receivable
	2,976
	4,106

	Inventory
	20,362
	22,123

	Total Current Assets 
	33,428
	35,300

	Fixed Assets (Net)
	34,510
	38,202

	Other Assets
	678
	686

	Total Assets 
	68,624
	74,188

	LIABILITIES AND SHAREHOLDERS’ EQUITY
	 
	 

	Accounts Payable
	10,719
	12,027

	Accruals
	494
	494

	Total Current Liabilities
	11,213
	12,521

	Long-term Debt
	7,031
	9,868

	Common Share Capital
	13,427
	13,428

	Retained Earnings
	36,953
	38,371

	Total Shareholders’ Equity
	50,380
	51,799

	Total Liabilities & Shareholders' Equity
	68,624
	74,188


Use the selected financial information provided for Le Chateau to calculate free cash flow for year 2.
1. -$2,411
2. -$1,411
3. -$743
4. $1,379
5. $2,151
Answer
B
T = 2,262 / 5,654 = 0.400071
OCFLe Chateau = 6,441 x (1 – 0.40071) + 6,687 = $10,551.14
CAPEX2 = 38,202 – 34,510 + 6,687 = $10,379
NWC2 = (35,300 – 9,071) – (12,521) = $13,709
NWC1 = (33,428 – 10,090) – (11,213) = $12,125
∆NWC2 = $13,709 – $12,125 = –$1,583
FCF = 10,551.14 – 10,379 – 1,583 = –$1,411

You are Harvey Dent’s financial adviser. Harvey wants to control all of Wayne Enterprises and receive every last dollar of free cash flow generated by the company. How much will it cost him? Wayne Enterprises has 250 million shares that trade for $40 each and it has $3 billion of corporate bonds.
1. $5.1 billion to buy 51% of the equity and so control the board
2. $10 billion to buy 100% of the equity
3. $13 billion to buy all the equity and all the debt
Answer
C
Only by purchasing all the equity and debt will Harvey receive every dollar of free cash flow.
	Free Cash Flow Forecast
Fritz Electric ($000,000s)

	Year
	Free Cash Flow

	1
	$10

	2
	$20

	3
	$30


Your junior analyst has prepared a cash flow forecast for Fritz Electric in the table provided. After year 3, the free cash flow will grow at a constant rate of 2.5% in perpetuity. What is the terminal value as of year 3 and what is the value of Fritz Electric at year 0? The company’s cost of capital is 9%.
1. $30M; $473M
2. $503M; $414M
3. $473M; $414M
4. $388M; $414M
5. $473M; $391M
Answer
C
TV3 = FCF3 x (1 + g) / (k – g)
TV3 = $30 x (1.025) / (0.09 – 0.025) = $473.0769 million
V0 = 10 / (1.09) + 20 / (1.09)2 + 30 / (1.09)3 + 473.0769 / (1.09)3
V0 = $414.48 million

	Apple Inc. Balance Sheet

	As of September 30 ($ billions)

	ASSETS
	Year 3

	   Cash
	$40.50

	   Accounts Receivable
	13.10

	   Inventories
	1.80

	    Other
	17.90

	Total Current Assets 
	73.30

	   Long-term Marektable Assets
	106.20

	   Property, Plant & Equipment, Net
	16.60

	   Goodwill
	10.90

	Total Assets 
	$207.00

	LIABILITIES & OWNERS’ EQUITY
	 

	   Accounts payable
	$22.40

	   Other
	21.30

	Total Current Liabilities
	43.70
	

	   Long-term Debt
	17.00
	

	   Other Liabilities
	22.80
	

	Total Liabilities
	83.50
	

	   Common Stock
	19.80
	

	   Retained Earnings
	103.80
	

	Total Owners’ Equity
	123.50
	

	Total Liabilities & Owners’ Equity
	$207.00
	


Your junior analyst has prepared a cash flow forecast for Apple Inc. She forecasts free cash flow in year 4 of $40 billion. After year 4, the free cash flow will grow at a constant rate of 2.5% in perpetuity. What is the value of Apple’s equity at the beginning of year 4? The company’s cost of capital is 9%. Additional information is provided in the balance sheet.
1. $598B
2. $615B
3. $745B
4. $762B
Answer
C
V0 = PV(FCF) + Redundant Assets
V0 = $40 / (0.09 – 0.025) + $40.5 + $106.2 = $762.08B
E = V – D = $762.08B – $17B = $745B

Chapter 13

[image:  graph with billions of dollars on the y-axis and years on the x-]
The graph provided shows the dollar value of dividends paid and shares repurchased by publicly listed U.S. firms between 1993 and 2013. In 2000 and 2008, there were recessions in the United States. Which of the following is NOT a correct statement about the pattern of dividends and repurchases in the United States?
1. Dividends have steadily increased over time.
2. Repurchases vary with the business cycle (i.e., they decline in recessions).
3. Repurchases exceeded dividends starting in the late 1990s.
4. Repurchases have always been larger than dividends.
Answer
D
Omni Consumer Products just announced a dividend of $0.50, with a date of record on Friday, May 15. What is the ex-dividend date?
1. May 12
2. May 13
3. May 14
4. May 15
Answer
B
The ex-dividend date is two business days before the date of record, so May 13.
Cyberdyne Systems just announced a dividend of $0.25, with a date of record on Monday, December 28. What is the cum-dividend date?
1. December 21
2. December 22
3. December 23
4. December 24
Answer
B
The ex-dividend date is two business days before the date of record. The last cum-dividend date is three days prior to the date of record due to the three-day settlement delay for stock transactions. December 25 is Christmas Day and so NOT a business day. The last cum-dividend date is December 22.
Karkas Cold Cuts Inc. has $10 of cash. Analysts expect the company to generate $5 of free cash flow at the end of the current year. The same amount of free cash is expected annually in perpetuity. Karkas is all-equity-financed, the shareholders’ required return is 10%, and there are 100 shares outstanding. What is the fair stock price for Karkas?
1. $0.40
2. $0.50
3. $0.60
4. $0.70
Answer
C
Pre-dividend value: V = E = $10 + $5 / 0.10 = $60
Pre-dividend stock price: PB = E / N = $60 / 100 = $0.6
Karkas Cold Cuts Inc. has $10 of cash. Analysts expect the company to generate $5 of free cash flow at the end of the current year. The same amount of free cash is expected annually in perpetuity. Karkas is all-equity-financed, the shareholders’ required return is 10%, and there are 100 shares outstanding. Karkas is considering a cash dividend of $0.10 per share. If it pays the dividend, what will the stock price be after the dividend?
1. $0.40
2. $0.50
3. $0.60
4. $0.70
Answer
B
VA = VB – ($0.1 x 100) = $50
PA = VA / N = $50 / 100 = $0.5
True or False? When a company pays a dividend, the stock price falls by the amount of the dividend on the morning of the ex-dividend date.
1. True
2. False
Answer
A
The first two questions in this four-question series establish that the stock price falls by the amount of the dividend. When does this happen? At the end of the cum-dividend date, a buyer will receive the dividend and so it is included in the future cash flows that are discounted to establish value. On the morning of the ex-dividend date, a buyer will not receive the dividend and the valuation will omit the upcoming dividend.
If you owned 10 shares of Karkas before the dividend was announced, what is your wealth before the dividend, after the dividend, and how does it change?
1. WB = $6; WA = $5; ∆W = –$1
2. WB = $6; WA = $6; ∆W = $0
3. WB = $6; WA = $7; ∆W = $1
Answer
B
Wealth Before = 10 x PB = $6
Wealth After = 10 x PA + 10 x $0.10 = $6
[image:  graph with stock prices on the y-axis and time on the x-axis. Th]
Look at the graph provided of the stock price. Do you think you could profit from the stock price decline by short-selling the stock before the ex-dividend date and then buying it back on (or after) the ex-dividend date?
1. Yes
2. No
Answer
B
At first glance, yes, it does look like a short strategy could be profitable. When you short-sell a stock, you first have to borrow the stock from someone. If you borrow the stock and short-sell and then the company announces a dividend, then who will receive the dividend? The answer is the person who took the long side of the trade when you shorted. But the lender of the share still thinks they own the stock and are expecting the dividend. You (the short-seller) will have to pay the lender. That dividend payment offsets the gain on the short transaction.
Last week Lucky Strike Inc. was worth $100M and its shares traded for $10 (there are 10 million shares outstanding). Lucky is an all-equity firm. Yesterday, Lucky management announced that the company won $20 million in the lottery and the stock price rose to $12. Lucky is trying to decide whether to distribute the cash. It can issue a $2 dividend or leave the cash in the company. You own 100 shares, which you purchased for $10. Your marginal tax rate on dividends is 15% and 25% on capital gains. Assume that the company pays the dividend and then you sell your shares. What is your after-tax wealth? (Hint: Wealth = Value of shares + Dividend – Tax liability.)
1. $1,000
2. $1,150
3. $1,170
4. $1,175
5. $1,200
Answer
C
After-tax wealth after dividend:
WA = 100 x PA + 100 × $2 – (100 × $2 × TD + 100 × (PA – PB) × TG)
WA = 100 x PA + 100 × $2 – (100 × $2 × TD + 100 × ($10 – $10) × TG)
WA = $1,000 + $200 – ($30 + 0) = $1,170

Last week Lucky Strike Inc. was worth $100M and its shares traded for $10 (there are 10 million shares outstanding). Lucky is an all-equity firm. Yesterday, Lucky management announced that the company won $20 million in the lottery and the stock price rose to $12. Lucky is trying to decide whether to distribute the cash. It can issue a $2 dividend or leave the cash in the company. You own 100 shares, which you purchased for $10. Your marginal tax rate on dividends is 15% and 25% on capital gains. Assume that the company does not pay the dividend and then you sell your shares. What is your after-tax wealth? (Hint: Wealth = Value of shares + Dividend – Tax liability.)
1. $1,000
2. $1,150
3. $1,170
4. $1,175
5. $1,200
Answer
B
After-tax wealth after no dividend:
WA = 100 × PA – (100 × (PA – PB) × TG)
WA = 100 × PA – (100 × ($12 – $10) × TG)
WA = $1,200 – ($50) = $1,150

Reflecting on the last two questions, if the marginal tax rate is 15% on dividends and 25% on capital gains, what do shareholders want the company to do?
1. Keep the cash in the company.
2. Issue the dividend.
Answer
B
The wealth after the dividend is $1,170 but only $1,150 if the company keeps the cash, so an investor would prefer the dividend.
If the marginal tax rate is 25% on dividends and 15% on capital gains, what do shareholders want the company to do?
1. Keep the cash in the company.
2. Issue the dividend.
Answer
A
This is the opposite of the situation presented in the first two questions of this series. In this case, the wealth after the dividend is $1,150 but $1,170 if the company keeps the cash, so an investor would prefer that the company NOT pay the dividend.


Stun & Stlob Inc. (S&S) manufactures industrial fasteners. The management team maintains a stable dividend using the Lintner model:
Dt + 1 = Dt + ΔEPS × Target payout × λ,
where
Dt (Dt + 1) = dividend in the current period t (the next period, t + 1)
EPSt = earnings per share in period t
ΔEPS = EPSt + 1 – EPSt = change in EPS
Target payout = target payout ratio = 60%
λ = adjustment factor = 0.005
Last quarter, the dividend was $0.365 per share on earnings (per share) of $0.60. S&S’s major competitor just declared bankruptcy and so S&S management is forecasting that earnings in the upcoming quarter will double to $1.20 per share. What percentage change in dividend should analysts predict?
1. 0.5%
2. 5%
3. 25%
4. 60%
5. 100%
Answer
A
Dt + 1 = Dt + ΔEPS × Target payout × λ
Dt + 1 = 0.365 + 0.6 x 0.6 x 0.005 = 0.3668
%∆Div = (0.3668 / 0.365) – 1 = 0.0049, or @0.5%

Crumple Auto Body plans to invest $800,000 into the business next year to expand facilities. Crumple’s capital structure (equity-to-value ratio) is 60%, which means that $0.60 of each new dollar raised from investors is equity and $0.40 is borrowed. How much new equity does Crumple have to raise in order to finance its planned investments?
1. $320,000
2. $480,000
3. $600,000
4. $800,000
Answer
B
Equity investment = ωE × $Investmentst = 0.6 x $800,000 = $480,000,
where ωE = the equity-to-value ratio = 60%.
Crumple Auto Body plans to invest $800,000 into the business next year to expand facilities. Crumple’s capital structure (equity-to-value ratio) is 60%, which means that $0.60 of each new dollar invested in the company is funded by equity and $0.40 is borrowed. Crumple prefers to source its new equity funds from retained earnings. Crumple anticipates net income of $600,000 next year. How much will be left over for dividends and what dividend will it pay on a per share basis? Assume 600,000 shares outstanding.
1. $0.20
2. $0.40
3. $0.60
4. $0.80
5. $1.00
Answer
A
Equity investment = ωE × $Investmentst = 0.6 x $800,000 = $480,000,
where ωE = the equity-to-value ratio = 60%.
If Net Income = $600,000, then the residual left over for dividends is:
$600,000 – $480,000 = $120,000.
The dividend per share is:
Dt = $120,000 / 600,000 = $0.20.
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Consider a company that is all equity financed; its value is given by:
VB = EB = PB × NB,
where
Subscripts A and B indicate before or after a stock repurchase
EB = value of equity before
PB = stock price before
NB = number of shares outstanding before
If the company repurchases NR shares at a price PR, then the total cost of the repurchase is: PR × NR.
The value of the equity after the repurchase, EA, is equal to the value before minus the cost of the repurchase:
PA × NA = (PB × NB) – (PR × NR)             Eq. 1.
This is the intuition shown in the figure provided.
Let the repurchase proportion be denoted f, where f = NR / NB.
Use Equation 1 and the definition of f to solve for an expression for PA. Which of the following is correct?
 
 
1. PA = PB x 1 / (1 – f) – PR x f / (1 – f)
2. PA = PB x f / (1 – f) – PR x 1 / (1 – f)
3. PA = PB x (1 – f) – PR x f
4. PA = PB x f – PR x (1 – f)
Answer
A
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PAN AM Airlines earns free cash flow of $10M annually in perpetuity (the next FCF will be paid in 1 year) and has $4M in cash that it wants to use to repurchase stock. There are 0.6M shares outstanding. The current stock price is $90 and PAN AM wants to pay $100 a share to repurchase 40,000 shares. PAN AM is all equity financed and its shareholders require a return of 20%. What is the stock price after the repurchase?
 
1. $88.29
2. $89.29
3. $90.00
4. $90.29
5. $91.29
Answer
B
Pre-repurchase value: EB = $4 + $10 / 0.2 = $54
PB = EB / NB = $54 / 0.6 = $90
f = NR / NB = 40,000 / 600,000 = 6.67%
Price after repurchase:
PA = $90 x (1 / (1 – 0.06667)) – $100 x (0.06667 / (1 – 0.06667)) = $89.29

PAN AM Airlines earns free cash flow of $10M annually in perpetuity (the next FCF will be paid in 1 year) and has $4M in cash that it wants to use to repurchase stock. There are 0.6M shares outstanding. The current stock price is $90 and PAN AM wants to pay $100 a share to repurchase 40,000 shares. PAN AM is all equity financed and its shareholders require a return of 20%. Consider a shareholder with 100 shares before the repurchase. The shareholder sells 6.67 shares into the repurchase at $100 and keeps the remainder. What is the shareholder’s change in wealth?
1. –$91
2. –$71
3. $0
4. $71
5. $91
Answer
C
WB = 100 x $90 = $9,000
WA = 93.33 x $89.29 + 6.667 x $100 = $9,000
∆W = $0

PAN AM Airlines earns free cash flow of $10M annually in perpetuity (the next FCF will be paid in 1 year) and has $4M in cash that it wants to use to repurchase stock. There are 0.6M shares outstanding. The current stock price is $90 and PAN AM wants to pay $100 a share to repurchase 40,000 shares. PAN AM is all equity financed and its shareholders require a return of 20%. Consider a shareholder with 100 shares before the repurchase. The shareholder doesn’t sell any shares to the company. What is the shareholder’s change in wealth?
1. –$91
2. –$71
3. $0
4. $71
5. $91
Answer
B
WB = 100 x $90 = $9,000
WA = 100 x $89.29 = $8,929
∆W = –$71

Last year Dutch Windmill Inc. traded for $64 a share, which analysts regarded as fair. Then, after the Paris Climate Summit, green energy stock prices surged and Dutch Windmill Inc. traded for $100 per share. In the same month, Dutch Windmill repurchased 10% of its outstanding shares at $100 per share. Dutch Windmill’s stock price has now fallen to $60. A recent issue of BusinessDay magazine criticized Dutch Windmill’s management for conducting the share repurchase at the inflated price. The magazine argues that management wasted money because they paid too much for the shares. Do you agree or disagree with BusinessDay’s criticism?
1. Agree. Management is not aligned with shareholder interests.
2. Disagree. The journalist should take a finance course.
Answer
B
If all the shareholders tendered 10% of their shares into the repurchase, then the wealth impact on the shareholders is zero.

PAN AM Airlines earns free cash flow of $10M annually in perpetuity (the next FCF will be paid in 1 year) and has $4M in cash that it wants to use to repurchase stock. There are 0.6M shares outstanding. The current stock price is $90 and PAN AM wants to pay $80 a share to repurchase 50,000 shares. PAN AM is all equity financed and its shareholders require a return of 20%. What is the stock price after the repurchase?
1. $88.29
2. $89.29
3. $90.00
4. $90.29
5. $90.91
Answer
E
Pre-repurchase value: EB = $4 + $10 / 0.2 = $54
PB = EB / NB = $54 / 0.6 = $90
f = NR / NB = 50,000 / 600,000 = 8.33%
Price after repurchase:
PA = $90 x (1 / (1 – 0.0833)) – $80 x (0.0833 / (1 – 0.0833)) = $90.91

PAN AM Airlines earns free cash flow of $10M annually in perpetuity (the next FCF will be paid in 1 year) and has $4M in cash that it wants to use to repurchase stock. There are 0.6M shares outstanding. The current stock price is $90 and PAN AM wants to pay $80 a share to repurchase 50,000 shares. PAN AM is all equity financed and its shareholders require a return of 20%. Consider a shareholder with 100 shares before the repurchase. The shareholder sells 8.33 shares into the repurchase at $80 and keeps the remainder. What is the shareholder’s change in wealth?
1. –$91
2. –$71
3. $0
4. $71
5. $91
Answer
C
WB = 100 x $90 = $9,000
WA = 91.67 x $90.91 + 8.33 x $80 = $9,000
∆W = $0

PAN AM Airlines earns free cash flow of $10M annually in perpetuity (the next FCF will be paid in 1 year) and has $4M in cash that it wants to use to repurchase stock. There are 0.6M shares outstanding. The current stock price is $90 and PAN AM wants to pay $80 a share to repurchase 50,000 shares. PAN AM is all equity financed and its shareholders require a return of 20%. Consider a shareholder with 100 shares before the repurchase. The shareholder doesn’t sell any shares to the company. What is the shareholder’s change in wealth?
1. –$91
2. –$71
3. $0
4. $71
5. $91
Answer
E
WB = 100 x $90 = $9,000
WA = 100 x $90.91 = $9,091
∆W = $91

When a company repurchases shares at a price below its fair value, then wealth is transferred from shares that are ______________ to shares that are _____________.
1. not tendered; tendered
2. not tendered; not tendered
3. tendered; tendered
4. tendered; not tendered
Answer
D
As we observed in the two previous questions in this series, tendered shares get the lower repurchase price, but shares that are not tendered increase in value. Better to not tender.

True or False? When a company buys back shares at a price equal to fair value (PR = PB), the price remains unchanged after the repurchase and no wealth is transferred.
1. True
2. False
Answer
A
Given the formula for the stock price after a repurchase:
PA = PB x 1 / (1 – f) – PR x f / (1 – f)
If PR = PB, then PA = PB. 

	Dividend Decreases
	Dividend Increases

	Year
	Nobs
	Dividend
Change
	Announcement
Return
	Nobs
	Dividend
Change
	Announcement
Return

	1995
	53
	–0.0082
	–0.0198
	500
	0.001
	0.007

	1996
	45
	–0.0065
	–0.0087
	481
	0.0009
	0.0062

	1997
	49
	–0.0081
	–0.0268
	386
	0.001
	0.0093

	1998
	45
	–0.0239
	–0.0165
	291
	0.0014
	0.0047

	1999
	53
	–0.0087
	–0.0166
	301
	0.0011
	0.0025

	2000
	37
	–0.0122
	–0.0068
	252
	0.0011
	0.0103


The table provided shows the results of an analysis of how stock prices change around announcements of dividend increases and decreases. These results were published in the Journal of Financial Economics in 2006 by Wei Li and Eric Lie. From the table, we know that dividend __________ are more common. We also see that stock prices __________ around dividend increases, but they ___________ around dividend decreases.
1. decreases; rise; fall
2. decreases; fall; rise
3. increases; fall; rise
4. increases; rise; fall
Answer
D

FatCats Inc. is at a mature point in its life cycle. Its core business doesn’t grow anymore, but it generates $1B of annual free cash flow (FCF), which is expected to continue in perpetuity. (The next cash flow will be paid in 1 year.) FatCats also has $4B of cash ($C). FatCats is all equity financed, its shareholders require a return of 10%, and there are 1 billion shares outstanding. What is the fair stock price for FatCats?
1. $10
2. $11
3. $12
4. $13
5. $14
Answer
E
V = E = $4B + $1B / 0.1 = $14B
P = E / N = $14B / $1B = $14 per share

FatCats Inc. generates $1B of annual free cash flow (FCF), which is expected to continue in perpetuity. (The next cash flow will be paid in 1 year.) FatCats also has $4B of cash ($C). FatCats is all equity financed, its shareholders require a return of 10%, and there are 1 billion shares outstanding. FatCats Inc. hires a new CEO, Dennis Kozlowski. Mr. Kozlowski buys a fleet of Gulfstreams, sponsors annual golf tournaments, buys a midtown-Manhattan apartment, stocks it with French impressionist paintings, and buys a corporate yacht. Mr. Kozlowski’s management decisions reduce the annual free cash flow by 25%. What is the fair stock price for FatCats?
1. $10.00
2. $10.50
3. $11.00
4. $11.50
5. $14.00
Answer
D
V = E = $4B + $0.75B / 0.1 = $11.5B
P = $11.5 per share

Kirk Kerkorian buys a 10% share (100M shares) in FatCats Inc. at $11.50 per share. He is elected to the board of directors. He persuades the company to pay a $2/share dividend ($2B). Jensen’s free cash flow hypothesis argues that the reduced financial slack in the company causes the CEO, Mr. Kozlowski, to reduce his wasteful ways because of an increased risk of bankruptcy that would cause him to lose his job. Assume that the 25% waste is eliminated and the annual free cash flow returns to $1B. Calculate the new stock price. What is the percentage return for Mr. Kerkorian?
1. 21.74%
2. 22.74%
3. 23.74%
4. 24.74%
5. 25.74%
Answer
A
Cost of buying 100M @ $11.5 = $1.15B
Receives dividend of $2 × 100M = $200M
Shares after dividend worth 100M × $12 = $1.2B
Total wealth after dividend = $1.4B
Change in wealth = 1.4 – 1.15 = 0.25B, or 21.74% on the 1.15B investment
On December 31, 2009, Berkshire Hathaway had 21.02 million shares outstanding, which traded for $3,300 per share. On January 10, 2010, Warren Buffett (CEO) announced a 50-for-1 stock split. Every shareholder would receive 50 new Class B shares for each old Class B share held prior to the announcement. How many shares will be outstanding after the split?
1. 0.42M
2. 21.02M
3. 50.00M
4. 1,051M
Answer
D
Shares OutAfter = 50 x 21.02 = 1,051M

On December 31, 2009, Berkshire Hathaway had 21.02 million shares outstanding, which traded for $3,300 per share. On January 10, 2010, Warren Buffett (CEO) announced a 50-for-1 stock split. Every shareholder would receive 50 new Class B shares for each old Class B share held prior to the announcement. What will the stock price be after the split?
1. $33
2. $44
3. $60
4. $66
Answer
D
Shares OutAfter = 50 x 21.02 = 1,051M
S = NA / NB = 1,051 / 21.02 = 50
PA = PB / S = $3,300 / 50 = $66

Chapter 12 

Use the data in the table provided to compare American Railcar and Microsoft. American Railcar makes tankers, gondola cars, and hoppers. Tankers are currently very popular for hauling oil.
	Selected Financial Information
American Railcar and Microsoft

	 
	American Railcar
Industries Inc.
($000,000s)
	
Microsoft
($000,000,000s)

	 
	Year 1
	Year 2
	Year 1
	Year 2

	Sales
	$519.4
	$711.7
	$73.7
	$77.8

	EBIT
	32.7
	121.4
	21.8
	26.8

	Net Income
	4.3
	63.8
	17.0
	21.9

	Shares Out
	21.4
	21.4
	8.3
	8.3

	EPS
	$      0.20
	$      2.99
	$      2.05
	$     2.63

	PP&E
	194.2
	376.2
	8.3
	10.0

	Total Assets
	703.8
	809.8
	121.3
	142.4

	Debt (Long-term)
	275.0
	272.2
	10.7
	12.6

	Equity
	310.2
	369.5
	66.4
	78.9

	PP&E/Total Assets
	28%
	46%
	7%
	7%

	Debt-to-equity
	0.89
	0.74
	0.16
	0.16


 
________________ has a larger amount of fixed assets (PP&E as a proportion of total assets), and ________________ has more leverage (debt-to-equity).
1. American Railcar, American Railcar
2. American Railcar, Microsoft
3. Microsoft, American Railcar
4. Microsoft, Microsoft
Answer
A


Use the data in the table provided to compare American Railcar and Microsoft. Complete the calculations to fill the empty cells in Panels B and C for year 2. Answer the question that follows. American Railcar makes tankers, gondola cars, and hoppers. Tankers are currently very popular for hauling oil.
	Selected Financial Information

	 
	American Railcar
Industries Inc.
($000,000s)
	
Microsoft
($000,000,000s)

	 
	Year 1
	Year 2
	Year 1
	Year 2

	Panel A
	 

	Sales
	$519.4
	$711.7
	$73.7
	$77.8

	EBIT
	32.7
	121.4
	21.8
	26.8

	Net Income
	4.3
	63.8
	17.0
	21.9

	Shares Out
	21.4
	21.4
	8.3
	8.3

	EPS
	$      0.20
	$      2.99
	$      2.05
	$     2.63

	Panel B
	 

	%Change in Sales
	 
	37%
	 
	6%

	%Change in EBIT
	 
	271%
	 
	 

	%Change in EPS
	 
	 
	 
	28%

	Panel C
	 

	DOL
	 
	7.3
	 
	 

	DFL
	 
	 
	 
	1.2

	DTL
	 
	38.0
	 
	 


________________ has a larger degree of operating leverage, and ________________ has a larger degree of financial leverage.
1. American Railcar, American Railcar
2. American Railcar, Microsoft
3. Microsoft, American Railcar
4. Microsoft, Microsoft
Answer
A
	 
	American Railcar
	Microsoft

	%Change in Sales
	37%
	6%

	%Change in EBIT
	271%
	23%

	%Change in EPS
	1395%
	28%

	DOL
	7.3
	4.1

	DFL
	5.1
	1.2

	DTL
	38.0
	5.0


 

	American Railcar
Industries Inc.
($000,000s)

	 
	Year 1
	Year 2
	Year 3

	Sales
	$519.4
	$711.7
	$747.3

	EBIT
	32.7
	121.4
	 

	Operating Profit Margin
	 
	17.1%
	 


American Railcar Industries (ARI) makes tankers, gondola cars, and hoppers. ARI has a very high degree of operating leverage: 7.3. In year 2, its operating profit margin (EBIT/Sales) was 17%. Tankers are currently very popular for hauling oil, and ARI expects an increase in sales of 5% in year 3. Using the DOL, forecast EBIT for year 3 and calculate ARI’s year 3 operating profit margin. What happens to ARI’s profit margin?
1. Declines
2. Stays the same
3. Increases slightly
4. Increases substantially
Answer
D
Using the definition of DOL:
%Δ EBIT = DOL x % Δ Sales
%Δ EBIT = 7.3 x 5% = 36.5%
EBIT3 = EBIT2 x (1.365) = 121.4 x (1.365) = 165.71
Operating profit margin3 = 165.71 / 747.29 = 0.22, or 22%

Fritz Electric wants to expand into PC repair for manufacturers such as Dell and HP. Fritz needs $10 million to build the repair depot. Fritz is considering two plans for financing the investment: 1) issue 400,000 shares at $25; or 2) issue 200,000 shares (at $25) and borrow $5 million (at 8%). Fritz has forecasted the EBIT of the business under three economic states of nature (see the table provided). Calculate the EPS for each state for the two financing plans. There are no corporate taxes in Utopia, the country where Fritz operates. Which of the following is a correct statement about EPS under the two plans? (Select all that are true.)
	Panel A: EPS Forecast for All Equity Plan

	 
	BAD
	NORMAL
	GOOD

	$EBIT
	$600,000
	$1,200,000
	$1,800,000

	Net Income
	600,000
	 
	 

	#Shares Out
	400,000
	400,000
	400,000

	EPS
	$1.50
	 
	 

	Panel B: EPS Forecast for 50% Debt/50% Equity Plan

	 
	BAD
	NORMAL
	GOOD

	$EBIT
	$600,000
	$1,200,000
	$1,800,000

	Less: $Interest
	400,000
	400,000
	400,000

	Net Income
	200,000
	 
	 

	#Shares Out
	200,000
	200,000
	200,000

	EPS
	$1
	 
	 


 
1. In the bad economy, the all equity capital structure has a higher EPS.
2. In the good economy, the levered capital structure has a higher EPS.
3. Under the levered capital structure, there is more volatility in EPS compared with the all equity capital structure.
4. On average (i.e., in the normal), the levered capital structure is more profitable for owners, but it is also riskier across states of nature.
Answer
A, B, C, and D
All four statements are true.
	Panel A: EPS Forecast for All Equity Plan

	 
	BAD
	NORMAL
	GOOD

	$EBIT
	$600,000
	$1,200,000
	$1,800,000

	Net Income
	600,000
	1,200,000
	1,800,000

	#Shares Out
	400,000
	400,000
	400,000

	EPS
	$1.50
	$3.00
	$4.50

	Panel B: EPS Forecast for 50% Debt/50% Equity Plan

	 
	BAD
	NORMAL
	GOOD

	$EBIT
	$600,000
	$1,200,000
	$1,800,000

	Less: $Interest
	400,000
	400,000
	400,000

	Net Income
	200,000
	800,000
	1,400,000

	#Shares Out
	200,000
	200,000
	200,000

	EPS
	$1
	$4.00
	$7.00




The value of a company is equal to the present value of its free cash flows (FCF). The definition of FCF is:
FCF = OCF – CAPEX – (Investment in Net Working Capital)  Eq.1
where
Operating Cash Flow (OCF) = EBIT × (1 – T) + Depr              Eq. 2
CAPEX = purchases of capital assets (i.e., equipment)
Depr = depreciation expense
 
In their analysis of capital structure, Modigliani and Miller made the following assumptions:
· The company isn’t growing, so it makes no investments in net working capital.
· Investments in Net Working Capital = $0
· Purchases of new equipment is equal to depreciation.
· CAPEX = Depr
· The tax rate is zero.
· T = 0
Derive an expression for free cash flow under these assumptions. (Hint: Substitute Eq. 2 into Eq. 1 and then make the assumptions in the list.)
1. FCF = OCF
2. FCF = EBIT
3. FCF = EBIT x (1 – T)
4. FCF = Depr
Answer
B
FCF = OCF – CAPEX – (Investment in Net Working Capital)
FCF = EBIT × (1 – T) + Depr – CAPEX – (Investment in Net Working Capital)
Under the assumptions:
FCF = EBIT × (1 – 0) + Depr – Depr – 0
FCF = EBIT

The Huck Glove Company forecasts EBIT of $10 million annually in perpetuity. Huck’s WACC is 8%. What is the discounted cash flow value of the Huck Glove Company? (Assume the next cash flow is in 1 year.) Huck operates in Utopia, where there are no corporate taxes. All M&M assumptions apply.
1. $85M
2. $100M
3. $115M
4. $125M
Answer
D
V0 = EBIT / kw = $10 / 0.08 = $125M

The Rumpel Felt Company forecasts EBIT of $10 million annually in perpetuity. Rumpel is all equity financed. Rumpel stockholders require a return of 11%. What is the value of the Rumpel Felt Company? (Assume the next cash flow is in 1 year.) Rumpel operates in Utopia, where there are no corporate taxes. All M&M assumptions apply.
1. $85M
2. $91M
3. $100M
4. $115M
5. $125M
Answer
B
V0 = E0 = EBIT / kU = $10 / 0.11 = $90.91M

Fritz Electric is partially debt financed. The company has bonds outstanding with a face value denoted D. The bonds are perpetuities, so they pay an annual coupon forever. The yield on the debt is kD and that is also the coupon rate. Assume that the next coupon is paid in 1 year’s time. If the face value of debt is D = $1,000 and the coupon rate (yield) is kD = 5%, what is the dollar amount of coupons (interest on the debt) paid annually and what is the current market value of the debt?
1. $50, $1,000
2. $5, $1,000
3. $50, $20,000
4. $5, $20,000
Answer
A
Interest = kD x D = 0.05 x $1,000 = $50
Price = Face Value, since C/FV = kD.

Fritz Electric is expecting EBIT of $500 at the end of the year. It has bonds outstanding with a face value of $1,000. The bonds pay a 5% coupon and are priced to yield 5%. Fritz has a 100% payout ratio, so all of Net Income is paid out as a dividend to shareholders. Calculate the annual dividends and the value of Fritz’s equity. What is the value of Fritz in total (debt plus equity)? Fritz’s shareholders require a return of 10%. Assume no corporate taxes.
1. $4,000
2. $4,500
3. $5,000
4. $5,500
Answer
D
$coupons = $interest = $1,000 × 0.05 = $50
Dividends = Net Income = $500 – $50 = $450
EL = $450 / 0.10 = $4,500
V = D + EL = $1,000 + $4,500 = $5,500

Fritz Electric is expecting EBIT of $500 at the end of the year. It has bonds outstanding with a face value of $1,000. The bonds pay a 5% coupon and are priced to yield 5%. Fritz shareholders require a return of 10%. Calculate the WACC for Fritz. Using the WACC, what is the discounted cash flow value of Fritz? Fritz operates in Utopia, where there are no corporate taxes.
1. $4,000
2. $4,500
3. $5,000
4. $5,500
Answer
D
wE = E/V = $4,500 / $5,500 = 0.8182
wD = D/V = $1,000 / $5,500 = 0.182
kW = 0.182 x 0.05 + 0.8182 x 0.1 = 0.0909, or 9.09%
V = EBIT / kW = 500 / 0.0909 = $5,500

The Broken Glass Toy Co. (BGT) generates an annual EBIT of $150 million. The EBIT occurs annually at the end of the year and we are currently at the beginning of a year. Analysts expect BGT to continue generating the same amount of EBIT in perpetuity. BGT is all equity financed and its shareholders require a return of 5%. What is the value of BGT? BGT operates in Utopia, where there are no corporate taxes.
1. $1,500
2. $3,000
3. $4,000
4. $4,500
5. $5,000
Answer
B
VU = $150 / 0.05 = $3,000


The Broken Glass Toy Co. (BGT) generates an annual EBIT of $150 million. The EBIT occurs annually at the end of the year and we are currently at the beginning of a year. Analysts expect BGT to continue generating the same amount of EBIT in perpetuity. BGT is all equity financed and its shareholders require a return of 5%. BGT is considering a plan to borrow $200 million by issuing perpetual bonds with an annual coupon of 10%. The investment banker expects the bonds to be priced to yield 10%. The proceeds from the bond issue will be used to repurchase (and retire) shares. What is the value of BGT’s equity after the bond issue and share repurchase? BGT operates in Utopia, where there are no corporate taxes.
1. $1,500
2. $2,800
3. $3,000
4. $3,800
5. $4,000
Answer
B
According to M&M Proposition 1, VL = VU.
So, after the repurchase, VL = VU = $3,000. The value of equity will be:
EL = VL – D = $3,000 – $200 = $2,800

The Broken Glass Toy Co. (BGT) generates an annual EBIT of $150 million. The EBIT occurs annually at the end of the year and we are currently at the beginning of a year. Analysts expect BGT to continue generating the same amount of EBIT in perpetuity. BGT is all equity financed, there are 300 million shares outstanding, and its shareholders require a return of 5%. BGT is considering a plan to borrow $200 million by issuing perpetual bonds with an annual coupon of 10%. The investment banker expects the bonds to be priced to yield 10%. The proceeds from the bond issue will be used to repurchase (and retire) shares. BGT will buy back shares at the pre-repurchase price. What share price will prevail after the share repurchase? BGT operates in Utopia, where there are no corporate taxes.
1. $9.00
2. $9.33
3. $10.00
4. $10.71
Answer
C
Before repurchase:
EU = EBIT / kU = 150 / 0.05 = $3,000
P = EU / N = $3,000 / 300 = $10
Repurchase:
With $200 million, BGT will buy 20 million shares at $10 per share. So shares outstanding will fall to 280 million.
According to M&M Proposition 1, VL = VU.
So, after the repurchase, VL = VU = $3,000. The value of equity will be:
EL = VL – D = $3,000 – $200 = $2,800
The stock price will be:
P = EL / NA = $2,800 / 280 = $10

True or False. With no taxes, the WACC is equal to the required return of shareholders in an equivalent unlevered firm and so does not change with changes in leverage.
1. True
2. False
Answer
A
True.
For an unlevered firm, we know that:
VU=EBITkUWVU=EBITkWU
• Basic DCF valuation equation.
• kW is the WACC.kW is the WACC.
So,
kUW=EBITVUkWU=EBITVU
For an unlevered firm, we also know that:
kUW=kUkWU=kU
• Because there is no debt (WD = D / V = 0).
For a levered firm, we know that:
kLW=EBITVLkWL=EBITVL
Since VU = VL (by Proposition 1), it is true that:
kLW=EBITVL=EBITVU=kUW=kUkWL=EBITVL=EBITVU=kWU=kU
The WACC is constant regardless of capital structure (when there are no taxes).

The Broken Glass Toy Co. (BGT) generates an annual EBIT of $150 million. The EBIT is paid annually (in perpetuity) at the end of the year and we are currently at the beginning of a year. BGT has $200 million of bonds outstanding with a 10% coupon rate and a yield of 10%. There are 400 million shares outstanding, and the shares trade for $2. What is the required return of shareholders of BGT? Assume no corporate taxes.
1. 15.00%
2. 15.25%
3. 15.75%
4. 16.00%
5. 16.25%
Answer
E
VL = D + EL = $200 + ($2 x 400) = $1,000
kU = kW = EBIT / V = $150 / $1,000 = 0.15
kE = 0.15 + [0.15 – 0.10] x (200 / 800) = 0.1625

The Broken Glass Toy Co. (BGT) generates an annual EBIT of $150 million. The EBIT is paid annually (in perpetuity) at the end of the year and we are currently at the beginning of a year. BGT has $200 million of bonds outstanding with a 10% coupon rate and a yield of 10%. There are 400 million shares outstanding, and the shares trade for $2. BGT is planning to borrow an additional $100 million and use the money to buy back 50 million shares at $2 per share. What is the required return of shareholders at BGT after the recapitalization? Assume no corporate taxes.
1. 15.14%
2. 15.75%
3. 16.14%
4. 16.25%
5. 17.14%
Answer
E
After recap, V = $1,000 by M&M Proposition 1.
D = $200 + $100, so EL = 700.
kU = kW = EBIT / V = $150 / $1,000 = 0.15
kE = 0.15 + [0.15 – 0.10] x (300 / 700) = 0.1714 (by Proposition 2)

True or False. According to Modigliani and Miller, when there are no corporate taxes, the optimal capital structure (that maximizes firm value) is 100% debt.
1. True
2. False
Answer
B
False.
M&M Proposition 1 (with no taxes) shows that firm value is not affected by capital structure. So, there is no optimal capital structure. All capital structures are equal.

Reefer Trucking Inc. is an all-equity firm that generates EBIT of $3 million per year. The cost of equity (kU) is 16%, and its tax rate is 35%. Reefer has 1 million shares outstanding. What is the fair price for Reefer Trucking shares?
1. $12.19
2. $14.24
3. $16.33
4. $18.75
Answer
A
VU = EBIT x (1 – T) / kU = 3 x (1 – 0.35) / 0.16 = 12.1875M
P = VU / N = 12.1875M / 1M = $12.1875

Reefer Trucking Inc. is an all-equity firm that generates EBIT of $3 million per year. The cost of equity (kU) is 16%, and its tax rate is 35%. Reefer has 1 million shares outstanding that trade for $12.1875 each. Reefer is considering a recapitalization where it will issue $4 million of perpetual bonds with an annual coupon of 9% and use the proceeds to repurchase shares. It will offer to buy shares at the prevailing market price. What stock price will prevail after the recapitalization?
1. $9.5875
2. $12.1875
3. $13.5875
4. $14.27
5. $16.33
Answer
D
VU = EBIT x (1 – T) / kU = 3 x (1 – 0.35) / 0.16 = 12.1875M
VL = VU + TD = 2.1875M + 0.35 x 4 = 13.5875M
EL = VL – D = 13.5875M – 4 = 9.5875
Shares Purchased = NR = $4M / $12.1875 = 328,205
SharesAFTER = NA = NB – NR = 1,000,000 – 328,205 = 671,795
PriceAFT = EL / NA = 9.5875 / 0.621795 = $14.27

Reefer Trucking Inc. is an all-equity firm that generates EBIT of $3 million per year. The cost of equity (kU) is 16%, and its tax rate is 35%. Reefer has 1 million shares outstanding that trade for $12.1875 each. Reefer is considering a recapitalization where it will issue $4 million of perpetual bonds with an annual coupon of 9% and use the proceeds to repurchase shares. What stock price should it offer in the repurchase so that the offered price equals the price that will prevail after the recapitalization?
1. $9.5875
2. $12.1875
3. $13.5875
4. $14.24
5. $16.33
Answer
C
PA = (VL – D) / (NB – NR)
Substitute in Proposition 1.
PA = (VU + TD – D) / (NB – NR)
Substitute in the fact that NR = D / PR.
PA = (VU + TD – D) / (NB – D / PR)
Let PR = PA and solve for PA.
[bookmark: _GoBack]PA = (VU + TD – D) / (NB – D / PA)
PA = VL / NB = $13.5875 / 1 = PREPO = $13.5875

Brick Aviation Inc. has no debt but can borrow at 8% if it needs to. The company’s WACC is 15%. If the company borrows such that its debt-to-value (D/V) ratio is 25%, what will its cost of equity be?
1. 15.00%
2. 15.52%
3. 16.00%
4. 16.25%
5. 16.52%
Answer
E
kU = kW = 15% (unlevered firm)
D/E = D/V / (1 – D/V) = 0.25 / (1 – 0.25) = 0.3333
[image: https://d1py7umku9kunm.cloudfront.net/assets/2907831/cfo_lc_ch16_q22_soln.JPG]
kE = 0.15 + [0.15 – 0.08] x (1 – 0.35) x 0.3333 = 0.1652

According to M&M Proposition 2 (with taxes), as leverage (D/E) increases, the required return of shareholders ________ .
1. stays constant
2. increases by (kU – kD)
3. increases by (kU – kD) x (1 – T)
4. decreases
Answer
C
According to Proposition 2 (with taxes):
[image: https://d1py7umku9kunm.cloudfront.net/assets/2907838/cfo_lc_ch16_q22_soln.JPG]
 
According to M&M Propositions 1 and 2 (with taxes), the WACC ________ as the amount of debt increases.
1. increases
2. decreases
Answer
B
According to Proposition 1 (with taxes), firm value rises with leverage. By definition,
WACC = kW = EBIT (1 – T) / VL.
If firm value rises with leverage, then the WACC must decline.
 
If you are a CFO who wants to maximize the market value of your company, what is the optimal D/V ratio according to M&M Propositions 1 and 2 (with taxes)?
1. It doesn’t matter.
2. D/V = 0.9
3. D/V = 1
Answer
C
According to Proposition 1 (with taxes), firm value rises with leverage. So the optimal capital structure is 100% debt.
Chapter 18
GloboChem is an all-equity firm. Analysts expect GloboChem to generate free cash flow of $3M at the end of the current year (on December 31). Today is January 1. Analysts also expect GloboChem to increase annual free cash flow at 2.5% in perpetuity. There are 4 million shares outstanding and stockholders require a return of 6.25%. The tax rate is 35%. What is the fair share price for GloboChem?
1. $16
2. $17
3. $18
4. $19
5. $20
Answer
E
kW = kU (all-equity firm)
V0 =$3 / (0.0625 – 0.025) = $80
P = V0 / N = $80 / 4 = $20

GloboChem is an all-equity firm. Analysts expect GloboChem to generate free cash flow of $3M at the end of the current year and they expect those cash flows to grow at 2.5% in perpetuity. GloboChem has 4 million shares outstanding, which trade for $20 per share, and stockholders require a return of 6.25%. The tax rate is 35%. The GloboChem CFO is considering a recapitalization. It will borrow and use the borrowed funds to repurchase shares. It targets a capital structure with a debt-to-value ratio of 40%. How much debt will GloboChem issue?
1. $32M
2. $33M
3. $34M
4. $35M
5. None of the above.
Answer
E
None of the above. The dollar amount of debt depends on the value of the firm, and the value of the firm will rise due to the tax benefit of leverage. This question highlights the need to calculate the value of the firm first.

GloboChem is an all-equity firm. Analysts expect GloboChem to generate free cash flow of $3M at the end of the current year and they expect those cash flows to grow at 2.5% in perpetuity. GloboChem has 4 million shares outstanding, which trade for $20 per share, and stockholders require a return of 6.25%. The tax rate is 35%. The GloboChem CFO is considering a recapitalization. It will borrow (at kD = 5%) and use the borrowed funds to repurchase shares. It targets a capital structure with a debt-to-value ratio of 40%. Using Proposition II (with taxes and a fixed debt-to-value ratio), what will the required return of shareholders be after the recapitalization?
1. 6%
2. 7%
3. 8%
4. 9%
Answer
B
kE = kU + (kU – kD) x D / E
D / E = D / V / [1 – D / V] = 0.6667
kE = 0.0625 + (0.0625 – 0.05) x 0.6667 = 0.07083

GloboChem is an all-equity firm. Analysts expect GloboChem to generate free cash flow of $3M at the end of the current year and they expect those cash flows to grow at 2.5% in perpetuity. GloboChem has 4 million shares outstanding, which trade for $20 per share, and stockholders require a return of 6.25%. The tax rate is 35%. The GloboChem CFO is considering a recapitalization. It will borrow (at kD = 5%) and use the borrowed funds to repurchase shares. It targets a capital structure with a debt-to-value ratio of 40%. After the recapitalization, shareholders will require a return of 7.083%. Calculate the weighted average cost of capital and the value of the firm after the recapitalization.
1. $95.36M
2. $96.36M
3. $97.36M
4. $98.36M
Answer
D
kW = wD x kD x (1 – T) + wE x kE
kW = 0.4 x 0.05 (1 – 0.35) + 0.6 x 0.07083 = 0.0555
V0 = FCF1 / (kW – g)
VL = $3 / (0.0555 – 0.025) = $98.3607

GloboChem is an all-equity firm. Analysts expect GloboChem to generate free cash flow of $3M at the end of the current year and they expect those cash flows to grow at 2.5% in perpetuity. GloboChem has 4 million shares outstanding, which trade for $20 per share, and stockholders require a return of 6.25%. The tax rate is 35%. The GloboChem CFO is considering a recapitalization. It will borrow (at kD = 5%) and use the borrowed funds to repurchase shares. It targets a capital structure with a debt-to-value ratio of 40%. After the recapitalization, the value of the firm is expected to be $98.3607 million. What is the implied present value of tax shields?
1. $15.36M
2. $16.36M
3. $17.36M
4. $18.36M
Answer
D
There are two ways to solve this problem.
Method 1: Use Proposition I
PV of Tax Shields = VL – VU
VU = FCF1 / (kU – g)
VU = $3 / (0.0625 – 0.025) = $80 = $P x N = $20 x 4M
PV of Tax Shields = $98.3607 – $80 = $18.3607M
 
Method 2: Calculate the PV of Tax Shields
Since cash flows grow at constant rate, the value of the company also grows at a constant rate and so do debt and the interest tax shield. Thus, in this case, it is relatively simple to compute the present value of the interest tax shields directly. At year 0, after the recapitalization, the value of the company is $98.3607M and the value of debt is $39.3443M (40% of the value of the company). So the interest tax shield at year 1 is $0.688525 (kD x D0 x T = 0.05 x $39.3443 x 0.35). The present value of the growing perpetuity (discounted at the required return of unlevered shareholders) is:
PV Tax Shields = $Tax Shield1 / (kU – g)
PV Tax Shields = $0.688525 / (0.0625 – 0.025) = $18.36067M

GloboChem is an all-equity firm. Analysts expect GloboChem to generate free cash flow of $3M at the end of the current year and they expect those cash flows to grow at 2.5% in perpetuity. GloboChem has 4 million shares outstanding, which trade for $20 per share, and stockholders require a return of 6.25%. The tax rate is 35%. The GloboChem CFO is considering a recapitalization. It will borrow (at kD = 5%) and use the borrowed funds to repurchase shares. It targets a capital structure with a debt-to-value ratio of 40%. After the recapitalization, the WACC will be 5.55% and the value of the firm will rise to $98.3607 million. If the company offers $20 for shares in the repurchase, what will the stock price be after the repurchase?
1. $20.00
2. $24.58
3. $26.36
4. $27.72
5. $29.03
Answer
E
D = 0.4 x VL = 0.4 x $98.3607 = $39.3443
Shares repurchased = $39.3443M / $20 = 1.96721M
Shares outstanding after = 4M – 1.96721M = 2.03279M
Price after = E / N = (V – D) / N 
Price after = ($98.3607 – $39.3443) / 2.03279 = $29.0323

GloboChem is an all-equity firm. Analysts expect GloboChem to generate free cash flow of $3M at the end of the current year and they expect those cash flows to grow at 2.5% in perpetuity. GloboChem has 4 million shares outstanding, which trade for $20 per share, and stockholders require a return of 6.25%. The tax rate is 35%. The GloboChem CFO is considering a recapitalization. It will borrow (at kD = 5%) and use the borrowed funds to repurchase shares. It targets a capital structure with a debt-to-value ratio of 40%. After the recapitalization, the WACC will be 5.55% and the value of the firm will rise to $98.3607 million. If the company offers $24.58 for shares in the repurchase, what will the stock price be after the repurchase?
1. $95.36
2. $96.36
3. $97.36
4. $98.36
Answer
D
D = 0.4 x VL = 0.4 x $98.3607 = $39.3443
Shares repurchased = $39.3443M / $24.58 = 1.600383M
Shares outstanding after = 4M – 1.600383M = 2.399617M
Price after = E / N = (V – D) / N 
Price after = ($98.3607 – $39.3443) / 2.399617 = $24.59

With the assumption of positive corporate taxes and a fixed debt-to-value ratio, what is the optimal capital structure? That is, what debt-to-value ratio maximizes the value of the levered firm?
1. D / V = 0
2. D / V = 0.5
3. D / V = 1
4. D / V = ∞
Answer
C
To maximize value, the firm should be all debt financed. This is the same implication as M&M with taxes (and a fixed dollar amount of debt).

The Broken Glass Toy Co. (BGT) has debt worth $20M and equity worth $60M. BGT’s debt beta is zero and its equity beta is 1.5. What is its unlevered beta?
1. 0.5
2. 0.75
3. 1.0
4. 1.125
5. 1.25
Answer
D
BU = BE x E / (E + D)
BU = 1.5 x [60 / (60 + 20)] = 1.125

The BW Toilet Paper Company is all equity financed. Its beta is βU = 0.6. The company is considering a debt issue. It will use the proceeds to repurchase shares. If it issues debt, the beta of the bonds will be zero. After the debt issue, the company’s debt-to-equity ratio will be 0.25. What will BW’s equity beta be after the debt issue and repurchase?
1. 0.5
2. 0.6
3. 0.75
4. 1.0
5. 1.125
Answer
C
BE = BU x (1 + D / E)
BE = 0.6 x (1 + 0.25) = 0.75

Kozmo is going to launch a chain of pizzerias, called Kramer’s, where the customers make their own pies. The investment bankers are trying to price the new issue. To do so, they need the required return of stockholders. The company targets a debt-to-equity ratio of 0.5. An analyst has collected data (in the table provided) for three pure play restaurant companies. Use the average of the unlevered betas as your asset beta for the restaurant industry. What is your best estimate for Kramer’s equity beta? (Assume that the debt betas are zero.) 
	Data for Pure Play Firms ($B)

	 
	ßE
	Debt
	E
	V
	ßU

	Burger Queen
	0.75
	0.004
	0.096
	0.100
	0.72

	MacDonald’s
	1.00
	2.300
	7.700
	10.000
	 

	Windy’s
	1.08
	0.210
	0.790
	1.000
	 


1. 0.94
2. 0.98
3. 1.07
4. 1.17
5. 1.50
Answer
D
BU = BE x E / (E + D)
MacDonalds: BU = 1.0 x (7.7 / 10) = 0.77
Windy’s: BU = 1.08 x (0.79 / 1) = 0.85
Avg βU = 1 / 3 x (0.72 + 0.77 + 0.85) = 0.78
BE = BU x (1 + D / E)
BE = 0.78 x (1 + 0.5) = 1.17

GloboChem is a multinational chemical company. The unlevered beta for the chemical industry is βU = 0.5. GloboChem has a capital structure with 60% equity and 40% debt. The debt beta is βD = 0.27273. What is GloboChem’s equity beta?
1. 0.50
2. 0.55
3. 0.60
4. 0.65
5. 0.70
Answer
D
BE = (VL / E) x BU – (D / E) BD
BE = (1 / 0.6) x 0.5 – (0.4 / 0.6) x 0.27273 = 0.6515153

GloboChem is a multinational chemical company. GloboChem’s equity beta is βE = 0.6515153. GloboChem has a capital structure with 60% equity and 40% debt. Calculate the expected return on GloboChem’s (levered) equity given its equity beta. The expected return on the market is 9% and the risk-free rate is 3.5%. How does your answer differ from the required return on equity computed using Proposition II? (Recall that the cost of unlevered equity is 6.25% and the cost of debt is 5%.)
1. It is different.
2. It is the same.
Answer
B
From Proposition II:
kE = kU + (kU – kD) x D / E
D / E = D / V / [1 – D / V] = 0.6667
kE = 0.0625 + (0.0625 – 0.05) x 0.6667 = 0.07083
From CAPM:
E(kE) = 3.5% + 0.6515153 x [9% – 3.5%] = 7.083%

FedEx owes $1M due at the end of the week. FedEx’s only asset is cash of $900,000.  Assume a discount rate of 0%. When the end of the week comes, what will the lenders get? (Your answer is the market value of debt at the beginning of the week, since the discount rate is 0%.)
1. $0
2. $900,000
3. $1,000,000
4. $900,000 minus the stockholder’s share
Answer
B
The lenders will take all the cash in partial fulfillment of the loan.

FedEx owes $1M due at the end of the week. FedEx has cash of $900,000.  Assume a discount rate of 0%. When the end of the week comes, what will the stockholders get? (Recall that stockholders are residual claimants. They get what is left after lenders get paid. Your answer is the market value of equity at the beginning of the week, since the discount rate is 0%.)
1. $0
2. $900,000
3. $1,000,000
4. $900,000 minus the stockholder’s share
Answer
A
The lenders will take all the cash in partial fulfillment of the loan. The stockholders, as residual claimants, get nothing and so the equity is worthless.

At the beginning of the week, Fred Smith, CEO of FedEx, calls a meeting of the board. Fred proposes a new project codenamed “Las Vegas.” Project Las Vegas involves Fred flying to Nevada and betting all the company’s cash. If the bet wins, FedEx gets $1.3 million. If it loses, then FedEx gets $0.3 million. The odds of the bet are 50:50. What is the NPV of Project Las Vegas?
1. –$0.1M
2. $0
3. $0.3M
4. $0.8M
5. $0.9M
Answer
A
The expected payoff of the bet is:
E(Payoff) = 0.5 * 1.3M + 0.5 × 0.3M = $800,000
NPV = –$0.9M + $0.8M = –$0.1M

Assume that FedEx goes ahead with Project Las Vegas. Complete the table provided. What is the company’s cash position at the end of the week under the two states of nature (win or lose)? What will lenders get in the two states? What is the expected value of the lenders’ payoffs? (That is the market value of the debt after adoption of Project Las Vegas.) Finally, what is the change in the market value of debt? (Value after Project Las Vegas minus value before.) 
	Cash Flows to Claimholders

	 
	Win
	Lose

	Company's Cash
	$1,300,000
	 

	Payoff to Lenders
	 
	 


 
1. –$0.35M
2. –$0.25M
3. –$0.1M
4. $0
Answer
B
	Cash Flows to Claimholders

	 
	Win
	Lose

	Company's Cash
	$1,300,000
	$300,000

	Payoff to Lenders
	$1,000,000
	$300,000


E(Cash Flow to Lenders) = D = 0.5 × $1M + 0.5 × $0.3M = $650,000
ΔD = $650,000 – $900,000 = –$250,000

Assume that FedEx goes ahead with Project Las Vegas. Complete the table provided. What will the stockholders get in the two states of nature (win or lose)? What is the expected value of the stockholders’ payoffs? (That is the market value of the equity after adoption of project Las Vegas.) Finally, what is the change in the market value of equity? (Value after Project Las Vegas minus value before.)
	Cash Flows to Claimholders

	 
	Win
	Lose

	Company's Cash
	$1,300,000
	$300,000

	Cash to Lenders
	$1,000,000
	$300,000

	Cash to Stockholders
	 
	 


 
1. $0
2. $0.1M
3. $0.15M
4. $0.25M
5. $0.35M
Answer
C
	Cash Flows to Claimholders

	 
	Win
	Lose

	Company's Cash
	$1,300,000
	$300,000

	Cash to Lenders
	$1,000,000
	$300,000

	Cash to Stockholders
	$300,000
	$0


E(Cash Flow to stockholders) = E = 0.5 x $300,000 = $150,000
ΔE = $150,000 – $0 = +$150,000

Assume that FedEx goes ahead with Project Las Vegas. What is the change in the value of the firm as a result of Project Las Vegas? (Value after Project Las Vegas minus value before.) How is this change related to the NPV of Project Las Vegas?
 
1. They are the same.
2. ∆V > NPV
3. ∆V < NPV
Answer
A
V = E + D = 0.65 + 0.15 = 0.8M
VAFT – VBEF = 800,000 – 900,000 = –$100,000
The change in value is –$100,000, which is the NPV of the project. Since the project’s NPV is negative, value is destroyed. The lenders loss is equal to the stockholders’ gain plus the loss of value associated with the negative-NPV project.

Gamehendge Inc. has debt outstanding with a face value of $1M due in 1 year. Gamehendge’s operations are expected to generate $900,000 of free cash flow in 1 year. (And then the company will dissolve.) Assume a discount rate of 0%. When the end of the year comes, what will the lenders get? (Your answer is the market value of debt at the beginning of the year, since the discount rate is 0%.)
1. $0
2. $900,000
3. $1,000,000
4. $900,000 minus the stockholder’s share
Answer
B
The lenders will take all the cash in partial fulfillment of the loan.

Gamehendge Inc. has debt outstanding with a face value of $1M due in 1 year. Gamehendge’s operations are expected to generate $900,000 of free cash flow in 1 year. (And then the company will dissolve.) Assume a discount rate of 0%. When the end of the year comes, what will the stockholders get? (Recall that stockholders are residual claimants. They get what is left after lenders get paid. Your answer is the market value of equity at the beginning of the year, since the discount rate is 0%.)
1. $0
2. $900,000
3. $1,000,000
4. $900,000 minus the stockholder’s share
Answer
A
The lenders will take all the cash in partial fulfillment of the loan. The stockholders, as residual claimants, get nothing and so the equity is worthless.

An employee of Gamehendge has written a book titled The Helping Friendly Book. The book possesses ancient secrets of eternal joy, and the marketing department forecasts guaranteed free cash flow of $150,000 at the end of the year if the book is published. Publication is estimated to cost $125,000 and must be paid immediately. Thus, the publication has a guaranteed NPV of $25,000. Assuming that Gamehendge goes ahead with the book, what are the company’s total cash flows at the end of the year?
1. $150,000
2. $900,000
3. $1,000,000
4. $1,050,000
Answer
D
Cash at end of year = $900,000 + $150,000 = $1,050,000

Assume that Gamehendge publishes the book. What will lenders get at the end of the year? Finally, what is the change in the payoffs to lenders? (Payoff after the project minus payoff before.)
1. $0
2. $50,000
3. $100,000
4. $150,000
Answer
C
Cash Flow to Lenders with book = $1,000,000
PayoffAFT – PayoffBEF = 1,000,000 – 900,000 = $100,000

Assume that Gamehendge publishes the book. What will stockholders get at the end of the year? Finally, what is the change in the payoffs to stockholders? (Payoff after the project minus payoff before.)
1. $0
2. $50,000
3. $100,000
4. $150,000
Answer
B
Cash flow to stockholders = Total cash flows – Payoff to lenders
Cash Flow to Stockholders = $1,050,000 – $1,000,000 = $50,000
PayoffAFT – PayoffBEF = 50,000 – 0 = $50,000
Given your answer to the last two questions, will the change in payoffs for either of the lenders or stockholders be sufficient to motivate them to invest the $125,000 required to publish The Helping Friendly Book?
1. The lenders will invest.
2. The stockholders will invest.
3. Neither will invest.
Answer
C
Lenders receive an increase in payoff of $100,000 but would be unwilling to lend an additional $125,000 to fund the project since that would constitute a negative return. The stockholders receive an increase in payoff of $50,000 but would be unwilling to invest an additional $125,000 to fund the project since that would constitute a negative return.

Chapter 20 

Mars Corp., the chocolate confectionary company, is contemplating the acquisition of Wm Wrigley Jr. Co., the gum and sweets company. The table provided shows selected financial information for the two companies. Mars is interested in Wrigley to broaden its product range and thereby enjoy increased economies of scope. Analysts estimate merger synergies with a present value of $6 billion. If Mars makes a cash offer of $80 per share, then what will Mars’s stock price be after the acquisition? (Assume that both companies are all equity financed.)
	 
	Mars Corp.
	Wm Wrigley Jr. Co.

	Market Value of Firm, V
	$54B
	$18B

	Shares Outstanding
	1B
	0.276B

	Stock Price
	$54
	$65.22


 
1. $54.00
2. $55.92
3. $58.47
4. $61.33
5. $65.22
Answer
B
VM = VT + VA + Synergies – Cash offer
PM = VM / NM
VM = $18B + $54B + $6B – ($80 x 0.276B) = $55.92B
PM = $55.92B / 1B  = $55.92

Mars Corp., the chocolate confectionary company, is contemplating the acquisition of Wm Wrigley Jr. Co., the gum and sweets company. The table provided shows selected financial information for the two companies. Mars is interested in Wrigley to broaden its product range and thereby enjoy increased economies of scope. Analysts estimate merger synergies with a present value of $6 billion. If Mars makes a cash offer of $80 per share, then what is the NPV of the offer to Mars? (Assume that both companies are all equity financed.)
	 
	Mars Corp.
	Wm Wrigley Jr. Co.

	Market Value of Firm, V
	$54B
	$18B

	Shares Outstanding
	1B
	0.276B

	Stock Price
	$54
	$65.22


 
1. $0
2. $1.92B
3. $2.21B
4. $2.91B
5. $3.08B
Answer
B
NPV = Benefit – Cost
Benefit = Value of Wrigley + Synergies
Cost = Total cost of cash offer
NPV = $18B + $6B – ($80 x 0.276B)
NPV = $24B – $22.08B = $1.92B
OR
NPV = Synergy – Premium
NPV = $6B – ($22.08B – $18B) = $1.92B

Mars Corp., the chocolate confectionary company, is contemplating the acquisition of Wm Wrigley Jr. Co., the gum and sweets company. The table provided shows selected financial information for the two companies. Mars is interested in Wrigley to broaden its product range and thereby enjoy increased economies of scope. Analysts estimate merger synergies with a present value of $6 billion. If Mars makes a cash offer of $80 per share, then what is the NPV of the offer to Wrigley? (Assume that both companies are all equity financed.)
	 
	Mars Corp.
	Wm Wrigley Jr. Co.

	Market Value of Firm, V
	$54B
	$18B

	Shares Outstanding
	1B
	0.276B

	Stock Price
	$54
	$65.22


 
1. $0
2. $1.92B
3. $2.91B
4. $3.08B
5. $4.08B
Answer
E
NPV = Benefit – Cost
Benefit = Total value of cash offer
Cost = Market value of firm given up in acquisition
NPV = ($80 x 0.276B) – $18B
NPV = $22.08B – $18B = $4.08B

Mars Corp., the chocolate confectionary company, is contemplating the acquisition of Wm Wrigley Jr. Co., the gum and sweets company. The table provided shows selected financial information for the two companies. Mars is interested in Wrigley to broaden its product range and thereby enjoy increased economies of scope. Analysts estimate merger synergies with a present value of $6 billion. Mars is proposing an all share acquisition where each Wrigley shareholder receives 1.4306 shares in Mars for each Wrigley share tendered. What will Mars’s stock price be after the acquisition? (Assume that both companies are all equity financed.)
	 
	Mars Corp.
	Wm Wrigley Jr. Co.

	Market Value of Firm, V
	$54B
	$18B

	Shares Outstanding
	1B
	0.276B

	Stock Price
	$54
	$65.22


 
1. $55.71
2. $55.92
3. $58.47
4. $61.33
5. $65.22
Answer
B
Number of new Mars shares = 1.4306 x 0.276B = 0.394846B
Number of shares in Mars after acquisition = NM = 1B + 0.394846B = 1.394846B
VM = VT + VA + Synergies
PM = VM / NM
VM = $18B + $54B + $6B = $78B
PM = $78B / 1.394846B = $55.92

Mars Corp., the chocolate confectionary company, is contemplating the acquisition of Wm Wrigley Jr. Co., the gum and sweets company. The table provided shows selected financial information for the two companies. Mars is interested in Wrigley to broaden its product range and thereby enjoy increased economies of scope. Analysts estimate merger synergies with a present value of $6 billion. Mars is proposing an all share acquisition where each Wrigley shareholder receives 1.4306 shares in Mars for each Wrigley share tendered. What is the NPV of the offer to Mars? (Assume that both companies are all equity financed.)
	 
	Mars Corp.
	Wm Wrigley Jr. Co.

	Market Value of Firm, V
	$54B
	$18B

	Shares Outstanding
	1B
	0.276B

	Stock Price
	$54
	$65.22


 
1. $0
2. $1.92B
3. $2.21B
4. $2.91B
5. $3.08B
Answer
B
NPV = Benefit – Cost
Benefit = Value of Wrigley + Synergies
Cost = Value of shares given to Wrigley shareholders
NPV = $18B + $6B – ($55.92 x 0.394846B)
NPV = $24B – $22.08B = $1.92B
OR
NPV = Synergy – Premium
NPV = $6B – ($22.08B – $18B) = $1.92B

Mars Corp., the chocolate confectionary company, is contemplating the acquisition of Wm Wrigley Jr. Co., the gum and sweets company. The table provided shows selected financial information for the two companies. Mars is interested in Wrigley to broaden its product range and thereby enjoy increased economies of scope. Analysts estimate merger synergies with a present value of $6 billion. Mars is proposing an all share acquisition where each Wrigley shareholder receives 1.4306 shares in Mars for each Wrigley share tendered. What is the NPV of the offer to Wrigley? (Assume that both companies are all equity financed.)
	 
	Mars Corp.
	Wm Wrigley Jr. Co.

	Market Value of Firm, V
	$54B
	$18B

	Shares Outstanding
	1B
	0.276B

	Stock Price
	$54
	$65.22


 
1. $0
2. $1.92B
3. $2.91B
4. $3.08B
5. $4.08B
Answer
E
NPV = Benefit – Cost
Benefit = Total value of shares given to Wrigley shareholders
Cost = Market value of firm given up in acquisition
NPV = ($55.92 x 0.394846B) – $18B
NPV = $22.08B – $18B = $4.08B

Mars Corp., the chocolate confectionary company, is contemplating the acquisition of Wm Wrigley Jr. Co., the gum and sweets company. The table provided shows selected financial information for the two companies. Mars is interested in Wrigley to broaden its product range and thereby enjoy increased economies of scope. Analysts estimate merger synergies with a present value of $6 billion. Mars is proposing a mixed offer for Wrigley: each Wrigley shareholder receives 0.536481 shares in Mars and $50 cash for each Wrigley share tendered. What will Mars’s stock price be after the acquisition? (Assume that both companies are all equity financed.)
	 
	Mars Corp.
	Wm Wrigley Jr. Co.

	Market Value of Firm, V
	$54B
	$18B

	Shares Outstanding
	1B
	0.276B

	Stock Price
	$54
	$65.22


 
1. $55.71
2. $55.92
3. $58.47
4. $61.33
5. $65.22
Answer
B
Number of new Mars shares = 0.536481 x 0.276B = 0.148069B
Number of shares in Mars after acquisition = NM = 1B + 0.148069B = 1.148069B
VM = VT + VA + Synergies – Cash offer
PM = VM / NM
VM = $18B + $54B + $6B – ($50 x 0.276B) = $78B – $13.8B = $64.2B
PM = $64.2B / 1.148069B = $55.92

Mars Corp., the chocolate confectionary company, is contemplating the acquisition of Wm Wrigley Jr. Co., the gum and sweets company. The table provided shows selected financial information for the two companies. Mars is interested in Wrigley to broaden its product range and thereby enjoy increased economies of scope. Analysts estimate merger synergies with a present value of $6 billion. Mars is proposing a mixed offer for Wrigley: each Wrigley shareholder receives 0.536481 shares in Mars and $50 cash for each Wrigley share tendered. What is the NPV of the offer to Mars? (Assume that both companies are all equity financed.)
	 
	Mars Corp.
	Wm Wrigley Jr. Co.

	Market Value of Firm, V
	$54B
	$18B

	Shares Outstanding
	1B
	0.276B

	Stock Price
	$54
	$65.22


 
1. $0
2. $1.92B
3. $2.21B
4. $2.91B
5. $3.08B
Answer
B
NPV = Benefit – Cost
Benefit = Value of Wrigley + Synergies
Cost = Value of shares given to Wrigley shareholders + Cash offered
NPV = $18B + $6B – ($55.92 x 0.148069B) – ($50 x 0.276B)
NPV = $24B – $8.28B – $13.8B = $24B – $22.08B = $1.92B
OR
NPV = Synergy – Premium
NPV = $6B – ($22.08B – $18B) = $1.92B

Mars Corp., the chocolate confectionary company, is contemplating the acquisition of Wm Wrigley Jr. Co., the gum and sweets company. The table provided shows selected financial information for the two companies. Mars is interested in Wrigley to broaden its product range and thereby enjoy increased economies of scope. Analysts estimate merger synergies with a present value of $6 billion. Mars is proposing a mixed offer for Wrigley: each Wrigley shareholder receives 0.536481 shares in Mars and $50 cash for each Wrigley share tendered. What is the NPV of the offer to Wrigley? (Assume that both companies are all equity financed.)
	 
	Mars Corp.
	Wm Wrigley Jr. Co.

	Market Value of Firm, V
	$54B
	$18B

	Shares Outstanding
	1B
	0.276B

	Stock Price
	$54
	$65.22


 
1. $0
2. $1.92B
3. $2.91B
4. $3.08B
5. $4.08B
Answer
E
NPV = Benefit – Cost
Benefit = Total value of shares and cash given to Wrigley shareholders
Cost = Market value of firm given up in acquisition
NPV = ($55.92 x 0.148069B) + ($50 x 0.276B) – $18B
NPV = $22.08B – $18B = $4.08B

Knowledge acquisition (how it is supposed to work)
Bunch of Geeks, a startup formed by a small group of engine tuning enthusiasts has designed and patented new motor oil that is vastly superior to all similar products. Their formula includes 99% of castor oil and 1% of oxygen-absorbing chemical that prevents the main ingredient from quick oxidation. Bunch of Geeks has 1000 shares outstanding. Bunch of Geeks do not have patented mass production technology and resources to develop it. As such the present value of cash flows is zero.
ExxonMobil, a US based petrochemical company offered the Bunch of Geeks to tender their shares for ExxonMobil (XOM) shares. The offer stands at 200 shares of XOM per one share of the Bunch of Geeks. XOM is currently traded at $80 per share with 2 billion shares outstanding. The acquisition will be financed through additional share issue. If ExxonMobil starts manufacturing of the new motor oil, it will increase the value of the equity by $5 billion. What will be the XOM stock price after acquisition?
1. $77.51
2. $82.49
3. $80
4. $84.49
Answer
B

Knowledge acquisition (how it is supposed to work)
Bunch of Geeks, a startup formed by a small group of engine tuning enthusiasts has designed and patented new motor oil that is vastly superior to all similar products. Their formula includes 99% of castor oil and 1% of oxygen-absorbing chemical that prevents the main ingredient from quick oxidation. Bunch of Geeks has 1000 shares outstanding. Bunch of Geeks do not have patented mass production technology and resources to develop it. As such the present value of cash flows is zero.
ExxonMobil, a US based petrochemical company offered the Bunch of Geeks to tender their shares for ExxonMobil (XOM) shares. The offer stands at 200 shares of XOM per one share of the Bunch of Geeks. XOM is currently traded at $80 per share with 2 billion shares outstanding. The acquisition will be financed through additional share issue. If ExxonMobil starts manufacturing of the new motor oil, it will increase the value of the equity by $5 billion. What is the benefit of acquisition for the Bunch of Geeks?
1. $16.5M
2. $16M
3. -$0.5M
4. $0
Answer
A
Value of XOM stocks held by the former shareholders of the Bunch of Geeks after takeover = 200*1000*82.49 = 16.5M

Knowledge acquisition (how it is supposed to work)
Bunch of Geeks, a startup formed by a small group of engine tuning enthusiasts has designed and patented new motor oil that is vastly superior to all similar products. Their formula includes 99% of castor oil and 1% of oxygen-absorbing chemical that prevents the main ingredient from quick oxidation. Bunch of Geeks has 1000 shares outstanding. Bunch of Geeks do not have patented mass production technology and resources to develop it. As such the present value of cash flows is zero.
ExxonMobil, a US based petrochemical company offered the Bunch of Geeks to tender their shares for ExxonMobil (XOM) shares. The offer stands at 200 shares of XOM per one share of the Bunch of Geeks. XOM is currently traded at $80 per share with 2 billion shares outstanding. The acquisition will be financed through additional share issue. If ExxonMobil starts manufacturing of the new motor oil, it will increase the value of the equity by $5 billion. What is the benefit of acquisition for the existing XOM shareholders?
1. -$0.5M
2. -$16.5M
3. $4.9835B
4. $5.0165B
Answer
C

or

Knowledge acquisition by patent trolls (how it often happens in real life)
Nuance Communications, a multinational software corporation does not invest in research and development. Instead, it holds multiple patents on the technology that has not been developed yet. Once such technology is developed by a startup company with an active R&D team, Nuance threats them with a patent infringement lawsuit with a simultaneous offer of acquisition at a discounted price per share. The lawsuit is usually not well grounded but the legal costs make it prohibitive for the startup to continue operating in the future. Nuance acquired 43 R&D companies between 2006 and 2013.
Nuance holds a patent on “identifying an unknown character” in the text, which is the first step in optical recognition of paper documents. ABBYY, a closely held all-equity company has developed a technology that uses eigenvector centrality model to convert written text into editable documents. This technology is more efficient than any of the currently existing ones.
Assume that the NPV of the product based on this technology is $150 million. Nuance brings a lawsuit against ABBYY claiming $1 billion in damages for the patent infringement. The lawsuit is not well-grounded and the probability of the jury ruling in favour of the plaintiff is only 1%. However, ABBYY has to pay $100 million to hire a team of lawyers. Legal costs of Nuance operations do not increase with filing of the new lawsuit. Nuance makes an offer to buy all shares of ABBYY for $20 million. ABBYY can only pay maximum of $150M in damages and will go bankrupt if it loses the case. What is the NPV of the takeover attempt for the shareholders of Nuance if ABBYY rejects the deal and goes to the court?
1. $0.5M
2. $9M
3. $1.5M
4. $1B
Answer
A
NPV=remaining value of ABBY times the probability of winning the case = (150M-100M)*0.01=0.5M

Knowledge acquisition by patent trolls (how it often happens in real life)
Nuance Communications, a multinational software corporation does not invest in research and development. Instead, it holds multiple patents on the technology that has not been developed yet. Once such technology is developed by a startup company with an active R&D team, Nuance threats them with a patent infringement lawsuit with a simultaneous offer of acquisition at a discounted price per share. The lawsuit is usually not well grounded but the legal costs make it prohibitive for the startup to continue operating in the future. Nuance acquired 43 R&D companies between 2006 and 2013.
Nuance holds a patent on “identifying an unknown character” in the text, which is the first step in optical recognition of paper documents. ABBYY, a closely held all-equity company has developed a technology that uses eigenvector centrality model to convert written text into editable documents. This technology is more efficient than any of the currently existing ones.
Assume that the NPV of the product based on this technology is $150 million. Nuance brings a lawsuit against ABBYY claiming $1 billion in damages for the patent infringement. The lawsuit is not well-grounded and the probability of the jury ruling in favour of the plaintiff is only 1%. However, ABBYY has to pay $100 million to hire a team of lawyers. Legal costs of Nuance operations do not increase with filing of the new lawsuit. Nuance makes an offer to buy all shares of ABBYY for $20 million. ABBYY can only pay maximum of $150M in damages and will go bankrupt if it loses the case. What is the NPV of the takeover attempt for the shareholders of Nuance if ABBYY accepts the takeover bid?
1. $0.5M
2. $150M
3. $130M
4. $20M
Answer
C
NPV = NPV of the project - value of the bid = 150M - 20M = 130M

Knowledge acquisition by patent trolls (how it often happens in real life)
Nuance Communications, a multinational software corporation does not invest in research and development. Instead, it holds multiple patents on the technology that has not been developed yet. Once such technology is developed by a startup company with an active R&D team, Nuance threats them with a patent infringement lawsuit with a simultaneous offer of acquisition at a discounted price per share. The lawsuit is usually not well grounded but the legal costs make it prohibitive for the startup to continue operating in the future. Nuance acquired 43 R&D companies between 2006 and 2013.
Nuance holds a patent on “identifying an unknown character” in the text, which is the first step in optical recognition of paper documents. ABBYY, a closely held all-equity company has developed a technology that uses eigenvector centrality model to convert written text into editable documents. This technology is more efficient than any of the currently existing ones.
Assume that the NPV of the product based on this technology is $150 million. Nuance brings a lawsuit against ABBYY claiming $1 billion in damages for the patent infringement. The lawsuit is not well-grounded and the probability of the jury ruling in favour of the plaintiff is only 1%. However, ABBYY has to pay $100 million to hire a team of lawyers. Legal costs of Nuance operations do not increase with filing of the new lawsuit. Nuance makes an offer to buy all shares of ABBYY for $20 million. ABBYY can only pay maximum of $150M in damages and will go bankrupt if it loses the case. What is the NPV of the decision to go to the court for the shareholders of ABBYY?
1. $49.5M
2. $29.5M
3. $0.5M
4. $10M
Answer
B
NPV = NPV of the project - remaining value of the company after legal expenses times the probability of losing the case - legal expenses - value of rejected takeover bid
 
NPV = 150M - (150M - 100M)*0.01 - 100M - 20M = $29.5

 Knowledge acquisition by patent trolls (how it often happens in real life)
Nuance Communications, a multinational software corporation does not invest in research and development. Instead, it holds multiple patents on the technology that has not been developed yet. Once such technology is developed by a startup company with an active R&D team, Nuance threats them with a patent infringement lawsuit with a simultaneous offer of acquisition at a discounted price per share. The lawsuit is usually not well grounded but the legal costs make it prohibitive for the startup to continue operating in the future. Nuance acquired 43 R&D companies between 2006 and 2013.
Nuance holds a patent on “identifying an unknown character” in the text, which is the first step in optical recognition of paper documents. ABBYY, a closely held all-equity company has developed a technology that uses eigenvector centrality model to convert written text into editable documents. This technology is more efficient than any of the currently existing ones.
Assume that the NPV of the product based on this technology is $150 million. Nuance brings a lawsuit against ABBYY claiming $1 billion in damages for the patent infringement. The lawsuit is not well-grounded and the probability of the jury ruling in favour of the plaintiff is only 1%. However, ABBYY has to pay $100 million to hire a team of lawyers. Legal costs of Nuance operations do not increase with filing of the new lawsuit. Nuance makes an offer to buy all shares of ABBYY for $20 million. ABBYY can only pay maximum of $150M in damages and will go bankrupt if it loses the case. How much cash Nuance should offer to the shareholders of ABBYY so they are indifferent between going to the court and selling the company?
1. $49.5M
2. $29.5M
3. $150M
4. $50M
Answer
A
Answer: existing offer + NPV of a decision to go to court given the current offer = $20M + $29.5M = $49.5M
 
P.S.: On August 26, 2013, after a two-week trial, and about 3 hours of deliberation, the jury returned a verdict in favor of the defendants, determining the patents were not infringed. US Court of Appeals affirmed the district court decision on December 22, 2016.
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