Assignment 1



Question 1 
Computer question

Transcon Jets (TJ) is an established and successful Canadian aviation company, whose main division operates passenger airlines. The airline division, which operates flights both in the international and domestic market, uses both large planes like the Airbus 340 and the Boeing 767, as well as regional jets. Michael, the Chief Financial Officer (CFO) of TJ, is considering replacing one of TJ’s regional jets with a new model, with a purchase price of $12 million.

If the old jet were sold right away, it would fetch $2.5 million in the resale market. Since the capacity of the new plane is higher, it would generate additional revenue of $1,200,000 per year. Since the fuel efficiency of the new jet is improved over the old model, operating costs would decrease by $200,000 per year.

Michael estimates that the new jet could be used for 15 years, at which point it could be replaced. At that time, in his opinion, the new plane could be sold for $4.5 million, while the old plane would have a resale value of 0.

The new plane is in Class 9 for capital cost allowance (CCA) purposes with a CCA rate of 25%. TJ has a corporate tax rate of 40%, which is the same as that of the airline industry. The purchase would require an increase in net inventory of spare parts of $600,000, which would be released when the plane was sold.

A second division of TJ focuses on repair and maintenance of airplanes for TJ, its partner airlines, as well as for governments. A third division of TJ focuses on arranging luxury vacation travel for the relatively affluent sector of the population. Michael knows that the cost of capital for each division should differ because of differences in risk.

The jet plane purchase will be financed using the same debt ratio as that of TJ, which is 50%, while the debt ratio in the airline industry is on average 65%. Michael has collected data on the monthly returns of the one-year Canadian Treasury bill, the S&P/TSE stock index and equity returns to the airline industry for the past 2 years. The information is shown in Exhibit A1-1.

Exhibit A1-1
	Month
	Return on Canadian Treasury bill %
	Return on S&P TSE 60 stock index %
	Equity return of airline industry %

	 1
	3.74
	10.99
	  7.50

	 2
	4.00
	  8.44
	  6.02

	 3
	4.08
	10.85
	10.98

	 4
	3.87
	  8.11
	  6.10

	 5
	3.91
	  9.46
	  9.86

	 6
	3.66
	10.44
	  9.29

	 7
	4.06
	  9.62
	13.18

	 8
	3.89
	10.81
	11.50

	 9
	3.77
	10.85
	13.18

	10
	3.92
	12.07
	14.44

	11
	4.16
	  8.50
	11.28

	12
	3.87
	10.08
	11.36

	13
	3.88
	  8.89
	  9.76

	14
	3.99
	  9.42
	  8.99

	15
	4.30
	10.68
	  9.98

	16
	3.96
	11.66
	13.22

	17
	3.93
	  9.99
	  9.66

	18
	4.38
	10.99
	11.79

	19
	3.95
	10.45
	  8.32

	20
	3.90
	10.23
	11.20

	21
	3.81
	  9.21
	13.73

	22
	4.15
	10.72
	  9.38

	23
	4.29
	10.20
	  8.18

	24
	4.07
	11.02
	14.55


Michael has forecasted that next year, the expected return from the market portfolio will be 12% and the rate of return from one-year Treasury bills will be 4.5%. TJ’s after-tax cost of debt is 7%.

a. (10 marks)
Calculate the unlevered beta for the airline industry.

b. (6 marks)
Calculate the following to be used in evaluating the purchase of the new plane:

i. the levered beta (2 marks) 

ii. the cost of equity (2 marks) 

iii. the weighted average cost of capital (2 marks)

c. (2 marks)
Calculate the net initial investment outlay to be used in evaluating the purchase of the new plane.

d. (10 marks)
Calculate the present value of the following, to be used in evaluating the purchase of the new plane:

i. the incremental after-tax operating cash flows over the useful life of the new plane (2 marks)

ii. the CCA tax shields, assuming that TJ keeps the new plane forever (3 marks)

iii. the CCA tax shields lost when the new plane is sold at the end of its useful life (3 marks)

iv. the incremental working capital released at the end of the new plane’s useful life (1 mark)

v. the salvage value associated with the new plane (1 mark)

e. (2 marks)
Should TJ replace the old plane with the new plane, according to the NPV criterion?

Procedure

Part (a)
1. Open the file FN2A1Q1, which contains the worksheet A1Q1AB. (Before you begin working on the data files in this course, you must first download them and save them to your hard drive. Click the data files link in the navigation pane, then follow the instructions for downloading and saving the files.)

2. Study the layout of the worksheet. The range E8 to J31 is set up for you to calculate the standard deviation of the return on the market portfolio and the covariance between the return on the airline industry and the return on the market portfolio.

Enter in row 8 the appropriate formulas to calculate the difference between the market risk premium in column E and the mean of these premiums (column G), between the risk premium of the airline sector in column F and the mean of these premiums (column H), the square of the result in column G (column I) and the product of columns G and H (column J). Copy your formulas down to row 31.

3. Enter in cells E33 and F33 the appropriate formulas to calculate the mean for the market risk premium and the risk premium of the airline sector.

4. Enter in cells I33 to J34 the appropriate formulas to calculate the variance of the return on the market portfolio and the covariance between the airline industry return and the return on the market portfolio. Also enter the appropriate formula for the beta of the airline industry in cell J35.

5. Save your completed worksheet. Copy and paste cells A4 to J35 into your assignment Word document.

6. Display the formulas in your spreadsheet, and copy and paste cells A4 to J8 into your assignment Word document; repeat for cells A32 to J35.

Part (c)
1. Click on the tab for worksheet A1Q1CDE.

2. Study the layout of the worksheet. Rows 5 to 14 provide the data for parts (c), (d), and (e) of the problem. Rows 17 to 51 are set up for you to answer the required.

To complete part (c):
1. Enter in cells C19 to C21 the appropriate formulas to calculate the initial cash flows for the project. Be sure to reference the data table values when constructing your formulas.

2. Enter in cell D22 the formula to sum the initial cash flows, as determined in step 2 above.

To complete part (d) i):
1. Enter in cells C26 to C30 the appropriate formulas to calculate the incremental after tax operating cash flows for the project. Be sure to reference the data table values when constructing your formulas.

2. Enter in cell D31 the formula to calculate the present value of the operating cash flows. Use the PV function to construct your formula.

To complete part (d) ii):
Reference in cell C35 the formula to calculate the value of the net capital cost of the new equipment. Enter in cell D35 the formula to calculate the present value of the CCA tax shields on the net capital cost.

To complete part (d) iii):
Reference in cell C39 the salvage value of the new equipment. Enter in cell D39 the formula to calculate the present value of the CCA tax shield lost resulting from the sale of the equipment.

To complete part (d) iv):
Reference in cell C43 the amount of working capital to be released. Enter in cell D43 the formula to calculate the present value of the amount of working capital to be released in year 15.

To complete part (d) v):
Reference in cell C47 the salvage value of the new equipment. Enter in cell D47 the formula to calculate the present value of the salvage associated with the equipment.

To complete part (e):
Enter in cell D51 the formula to calculate the NPV of the project.

To submit your solution to parts (c) to (e):
1. Save a copy of your completed worksheet. Copy and paste cells A17 to D51 into your assignment Word document.

2. Display the formulas in your spreadsheet, and copy and paste cells A17 to D51 into your assignment Word document.

Question 2 (26 marks)
Note: For your calculations you can use the Excel data file FN2A1Q2, but it is not necessary to copy and paste any results or formulas from there.

Rishma would like to add a new stock investment to her portfolio. She is considering three stocks in the energy, food, and transport sectors, and has come up with the following forecast for the returns on the three stocks over the next 3 years. The long-term federal government bond rate is 9.5%, the Bankers’ Acceptance rate is 7.5%, and the 90-day T-bill rate is 8%.

	State of the Economy
	Probability of occurrence
	Returns on stock %

	
	
	Oil Energy (OE)
	Food Stuff (FS)
	Fast Tracks (FT)

	Poor
	0.333
	10.00
	12.00
	22.00

	Moderate
	0.333
	20.00
	12.00
	12.00

	Good
	0.333
	30.00
	16.00
	 2.00


a. (6 marks)
Calculate the mean and standard deviation of return on the three stocks.

b. (3 marks)
Calculate the correlation between the following pairs of the three stocks: OE + itself, OE + FS, and OE + FT.

c. (6 marks)
Rishma is a risk averse investor and has only 5 stocks in her current portfolio. She is therefore concerned with the total risk that each stock would contribute to her portfolio. Rishma would like to know whether she should invest 100% of her investment in OE or in a portfolio consisting of 40% invested in OE and 60% invested in FS.

d. (3 marks)
Rishma would also like to know the expected return and standard deviation of return from a portfolio with 50% invested in OE and 50% invested in FT.

e. (8 marks)
Rishma’s father has a larger and more diversified stock portfolio. He notes that the expected return and standard deviation of return from the S&P/TSE 60 index is 27% and 6% respectively and that the correlations between the return on the market portfolio and each of OE, FS, and FT are 0.50, 0.75, and 0.30 respectively.

Rishma’s father is interested in knowing whether he should add each of the individual stocks to his portfolio. He is also considering whether to invest in a portfolio with 40% in OE and 60% in FS. Help him to make the decision by calculating the systematic risk and required return from each investment and comparing the required return to the expected return.

Question 3 (20 marks)

Pierre de Toulouse is a part-time accountant and financial advisor for Canadian Toy Inc. (CT), a family-owned, medium-sized business. Pierre has been asked by Raymond Rhine, owner of CT, to provide his opinion on the options available to replace an old machine. Two suppliers have provided price and cost estimates. The supplier of the old machine, International Equipment Inc. (IEI), has improved its equipment but continues with the same specialized design. A new supplier, Custom Design Equipment (CDE), has a new innovative design that can process any one of two products produced by CT.

Raymond is excited about the new design. CT’s products usually have a short life cycle where sales increase for five years and decline afterward. The new design proposed by CDE can be used to process two products that will stabilize output over the next five years. After careful analysis of the two designs, he prepares a forecast of the expected cash flows (see Exhibit S1-1). CT’s cost of capital is 8%.

EXHIBIT S1-1

Cash inflows and outflows for IEI and CDE equipment ($thousands)

	Machine
	Initial investment
	Incremental after-tax cash flow
in period

	
	
	1
	2
	3
	4
	5

	IEI
	– $ 150
	$ 60  
	$ 50  
	$ 40  
	$ 35  
	$ 35  

	CDE cash inflows Product 1
	– $ 260 shared between
products 1 and 2
	50
	40
	30
	25
	25

	CDE cash inflows Product 2
	
	20
	35
	50
	60
	60

	Totals For CDE
	– $ 260
	70
	75
	80
	85
	85


Required

a. (4 marks)
Raymond believes in the payback period technique. He believes that any project that does not return its cost within three years should not be undertaken. Which machine should CT buy if the payback period technique is used?

b. (4 marks)
Raymond’s daughter, Ellie, is studying engineering and helps the family in the business. She believes the average rate of return on investment is the most sensible technique and that CT should use a 25% cutoff rate. According to this technique, which machine should be purchased? (Assume straight-line amortization and approximate the average investment by dividing the initial investment by 2.)

c. (4 marks)
Raymond’s wife, Suzette, a business school graduate, would like to use the NPV method to evaluate the two projects, since she knows that this method explicitly considers the cost of financing associated with the investment, as well as the time at which cash flows occur. Calculate the NPV of each project.

d. (4 marks)
Pierre believes that it would be helpful to know the rate of return from each project, since he could then compare it to the company’s cutoff rate for new projects. Calculate the IRR for each project.

e. (4 marks)
Raymond now has to decide which method to use. Write a short memo to the owner to help him decide. Your memo should include a short description of the analysis that you conducted, the results of each method, and your final reasoned recommendation.
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