
ADM 2350	                                                                    Name: ____________________________________
April 23, 2015	                                                               Student ID#: _______________________________


ADM 2350 			       Final Exam	Name: _________________________________
April 23, 2015		         Solutions	Student ID #: ____________________________ 

Section M, Prof. William Rentz, Tue 8:30–10:00, Fri 10:00–11:30

Section N, Prof. Anna Dodonova, Mon 13:00–14:30, Wed 11:30–13:00

Section P, Prof. Chen Guo, Mon 10:00-11:30, Wed 8:30–10:00

Section Q, Prof. Chen Guo, Tue 19:00-22:00

Section R, Prof. Chen Guo, Mon 14:30-16:00, Thur 16:00–17:30

Section S, Prof. Yuri Khoroshilov, Tue 11:30–13:00, Fri 13:00 – 14:30

	Statement of Academic Integrity:
The Telfer School of Management does NOT condone academic fraud, an act by a student that may result in a false academic evaluation of that student or of another student. Without limiting the generality of this definition, academic fraud occurs when a student commits any of the following offences: plagiarism or cheating of any kind, use of books, notes, mathematical tables, dictionaries or other study aid unless an explicit written note to the contrary appears on the exam, to have in his/her possession cameras, radios (radios with head sets), tape recorders, pagers, cell phones, or any other communication device which has NOT been previously authorized in writing. 

Statement to be signed by the student:
I have read the text on academic integrity and I pledge NOT to have committed or attempted to commit academic fraud in this examination.

Signed:______________________________________  

Note: An examination copy without this signed statement will NOT be graded and will receive a final exam grade of ZERO. 



General Instructions:
1. Please CIRCLE YOUR SECTION and SIGN the academic integrity statement above.
2. There are 16 pages to this exam.
3. Please NEATLY print in BLOCK letters your Name and Student ID# on ALL 16 pages.
4. This is a closed book and closed notes exam as per the current course policy. A formula sheet, however, is provided for this exam.
5. The use of scientific and financial calculators is encouraged.
6. Laptop computers or other devices that allow for communication are NOT permitted.
7. Please do NOT take apart the pages of this exam.
8. You have 3 hours to work this exam. There are 8 problems on this exam worth 5 marks EACH for a TOTAL of 40 marks. It is highly recommended that students allocate NO more than 20 minutes to EACH problem for a TOTAL of 160 minutes (2 hours and 40 minutes). This will permit students to have 20 minutes to review their work.
 
1. (5 marks) You plan on retiring on your 67th birthday. You expect to live until your 92nd birthday, and you wish to make yearly withdrawals of $100,000 starting with your 67th birthday and ending with your 91st birthday for a total of 25 withdrawals. Suppose the interest rate is 2% compounded annually in your retirement account. 

a. (3 marks) To the nearest penny, how much money must you have accumulated in your retirement account on your 67th birthday BEFORE you make your first withdrawal?




Alternatively, set the BAII+ to the BGN mode. Set P/Y = C/Y = 1, N =25, I/Y = 2, PMT = -100,000, and FV = 0. CPT PV = 1,991,393.56.

1 mark for recognizing that this is a PV of an annuity DUE.
1 mark for correctly entering all values into the appropriate formula or financial calculator registers
1 mark for correct value




















PART B OF PROBLEM 1 IS ON PAGE 3

PROBLEM 1 CONTINUES ON THIS PAGE.

b. (2 marks) You realize that it is possible that you will live beyond the age of 92. So, you would like to have $916,223.67 left in your retirement account on your 92nd birthday BEFORE you make another withdrawal of $100,000. How many years longer can you live before running out of money, assuming that you will continue to make yearly withdrawals of $100,000 at the BEGINNING of each year?


 

Alternatively, keep the BAII+ in the BGN mode. Then set P/Y = C/Y = 1, I/Y = 2, PV = 916,223.67, PMT = -100,000, FV = 0. CPT N = 10.00.

You can live 10 years longer to age 102!

1 mark for entering the data correctly into the correct formula or into the BAII+
1 mark for calculating the correct value of N
  

2.	(5 marks) BANJ Airlines is considering purchasing a new airplane that costs $40,000,000. The plane has a useful life of 5 years and an estimated salvage value of $4,000,000. An addition of $5,000,000 in NOWC will be REQUIRED INITIALLY that will be recovered at the END of 5 years. The plane will be placed in CCA class 10 with a 30% CCA rate. Annual before-tax revenues of $25,000,000 and annual before-tax operating costs of $13,000,000 are expected for EACH of the 5 years. The cost of capital for this system is 10 percent and the firm’s marginal income tax rate is 20 percent. Since BANJ owns many airplanes, one should assume that class 10 will remain OPEN when this plane is sold. 

a. (4 mark) Using either the CCA Formula Approach or the Cash Flow Analysis Approach, to the nearest dollar what is the NPV of this project?
	
STEP 1: Calculate the PV of the After-Tax Net Revenues.

 
STEP 2: Calculate the PV of all CCA Tax Shield Effects.


STEP 3: Calculate the PV of the Salvage Value SN.


STEP 4: Calculate PV of Net Operating Working Capital NOWC effects for Years 1 through N.

 
STEP 5: Subtract the Initial Investment INV.
- INV= - C – NOWC0 – Opportunity Cost = - $40,000,000 - $5,000,000 - $0 = - $45,000,000





NPV = +  + + - $45,000,000 = $2,334,565

	CCA Schedule
	
	
	
	
	
	

	Year
	0
	1
	2
	3
	4
	5

	Starting UCC
	$0
	$40,000,000
	$34,000,000
	$23,800,000
	$16,660,000
	$11,662,000

	CCA
	$0
	$6,000,000
	$10,200,000
	$7,140,000
	$4,998,000
	$3,498,600

	Ending UCC
	$0
	$34,000,000
	$23,800,000
	$16,660,000
	$11,662,000
	$8,163,400






PART B OF PROBLEM 2 IS ON PAGE 5
ADDITIONAL SPACE PROVIDED AT THE TOP OF THIS PAGE FOR PROBLEM 2, PART A.

PLEASE NOTE PART B OF PROBLEM 2 IS NEAR THE BOTTOM OF THIS PAGE.

	Cash-Flow
	
	
	
	
	
	

	Year
	0
	1
	2
	3
	4
	5

	∆Revenues
	$0
	$25,000,000
	$25,000,000
	$25,000,000
	$25,000,000
	$25,000,000

	less: ∆Operating costs
	$0
	$13,000,000
	$13,000,000
	$13,000,000
	$13,000,000
	$13,000,000

	∆Net revenues
	$0
	$12,000,000
	$12,000,000
	$12,000,000
	$12,000,000
	$12,000,000

	less: ∆Taxes
	$0
	$2,400,000
	$2,400,000
	$2,400,000
	$2,400,000
	$2,400,000

	∆A-T net revenues
	$0
	$9,600,000
	$9,600,000
	$9,600,000
	$9,600,000
	$9,600,000

	∆CCA tax shield 
	$0
	$1,200,000
	$2,040,000
	$1,428,000
	$999,600
	$699,720

	∆Operating cash flows
	$0
	$10,800,000
	$11,640,000
	$11,028,000
	$10,599,600
	$10,299,720

	less: ∆Capital cost 
	$40,000,000
	$0
	$0
	$0
	$0
	$0

	less: ∆NOWC
	$5,000,000
	$0
	$0
	$0
	$0
	-$5,000,000

	∆Salvage, t = n
	$0
	$0
	$0
	$0
	$0
	$4,000,000

	∆PV future tax shields
	$0
	$0
	$0
	$0
	$0
	$624,510

	∆Net cash flows
	-$45,000,000
	$10,800,000
	$11,640,000
	$11,028,000
	$10,599,600
	$19,924,230

	∆Net present value
	$2,334,565
	
	
	
	
	



CCA Formula Grading Scheme: 
½ mark for correct PV of annual after-tax net revenues of $9,600,000 (either explicitly or implicitly)
½ mark for correct PV of after-tax net revenues of $36,391,553 
½ mark for correct PV of CCA tax shields of $5,727,273 due to initial capital cost of $40,000,000
½ mark for correct PV of CCA tax shields pf - $372,553 sue to writing off $4,000,000 salvage value 
½ mark for correct PV of salvage value of $2,483,685
½ mark for PV of $3,104,607 for the recovery of NOWC in year 5
½ mark for correct initial outlay
½ mark for correct NPV

Cash Flow Analysis Grading Scheme:
½ mark for correct annual after-tax net revenues of $9,600,000
½ mark for correct CCA tax shields years 1-5
½ mark for correct PV at t = 5 for CCA tax shields for years 6-infinity
½ mark for properly treating the recovery of NOWC in year 5
½ mark for including salvage value in year 5
½ mark for correct initial outlay
½ mark for correct net cash flows for years 1-5
½ mark for correct NPV

b. (1 mark) Based on your results in Part a. above, what is your recommendation to BANJ about this project?

Since the NPV of the plane is reasonably positive, I would be inclined to recommend acceptance of the project.

1 mark for the correct recommendation GIVEN the students’ NPV.

3. 
(5 marks) Tom Yannitell, President and CEO of RedCab, has hired you as a financial consult to decide the optimal economic life of a taxi cab. At the end of its economic life, a taxi cab will be repeatedly replaced by a cab with an identical life and cash flows. Tom uses a 10% project cost of capital for evaluating the investment in cabs. The purchase price of a cab is $25,000 if operated for 3 years. The purchase price if operated for 4 years is $26,000 because an extended warranty will be purchased to cover the 4th year of operation. The after-tax cash flows below account for all tax, CCA tax shields, and salvage value effects.

	Life
	   CF0
	   CF1
	   CF2
	   CF3
	   CF4

	  3
	-$25,000
	$12,000
	$12,000
	$23,000
	

	  4
	-$26,000
	$12,000
	$12,000
	$10,000
	$17,000



a.  (4 marks) Tom asks you to complete the following table: (NPV and EAA may be calculated to the nearest dollar and PI and Payback should be a decimal fraction to 2 decimal places, viz., x.xx.)*

	Life
	     NPV
	    PI
	 Payback*
	    EAA

	  3
	$13,107
	1.52
	2.04
	$5,271

	  4
	$13,951
	1.54
	2.20
	$4,401



*Using linear interpolation to two decimal places for the calculation of payback is the approach presented in the text and is the value that will be calculated by a BAII+ Pro set to 2 decimal places. An alternative approach is to simply round UP to the full year by which payback is achieved. This alternative value will also be acceptable.


 


 







PART B OF PROBLEM 3 IS ON PAGE 7.
ADDITIONAL SPACE PROVIDED AT THE TOP OF THIS PAGE FOR PROBLEM 3, PART A.

PLEASE NOTE PART B OF PROBLEM 3 IS NEAR THE BOTTOM OF THIS PAGE.

By inspection, both the 3-year and 4-year life cabs have paid back $24,000 in 2 years. Thus, the 3-year life has to recoup another $1,000 in year 3 and the 4-year life has to recoup another $2,000.


 

If you use the alternative calculation of payback, payback for both the 3-year and 4-year life cabs is 3 years.

 

½ mark for EACH correct answer for a TOTAL of 4 marks



b. (1 mark) Explain what is the proper decision criterion and optimal economic life for a cab under the replacement assumptions specified in this problem. 

The 3-year and 4-year life cabs are mutually exclusive projects that are repeatable. So, for any common life, such as the lowest common life of 12 years or the maximum common life of infinity, the EAA just differs by a scale factor from the common life NPV. For example, the 12-year common life NPV for either cab is simply that cab’s EAA x PVIFA10%,12 and the infinite horizon NPV is simply EAA/0.10. Thus, the proper decision criterion is the EAA. Based on the results we obtained for the EAAs, three years is the optimum economic life for a cab because EAA3 > EAA4.

½ mark for correctly identifying the proper decision criterion
½ mark for the correct decision GIVEN the student’s EAA calculations

4.	(5 marks) On April 23, 2010, the Kinburn Corporation (KC) issued a thirty-year annual pay bond with an 8% coupon interest rate and a $1,000 face value. The annual interest payments are made to the bondholder of record on each April 22. Today on April 23, 2015, the bond is selling for $1,255.67. 

Beta βKC = 1.10 for KC’s shares. The required rate of return or YTM on twenty-year Government of Canada bonds is rRF = 5%, and the market risk premium is RPM = rM – rRF = 10%. 

KC has a target debt/equity ratio of 0.60. The marginal corporate income tax rate for KC is 20%.   

a. (2 marks) To the nearest 0.1%, what is the bondholders’ required rate of return rd?

Approximation Formula
[bookmark: _GoBack]

 To be used by students without a financial calculator.




Alternatively, with a BAII+ calculator set P/Y = C/Y = 1, N = 25, PV = - 1,255.67, PMT = 80, FV = 1,000. CPT I/Y = 6.00.

½ mark for N = 25
½ mark for INT or PMT = $80
½ mark for Vb = $1,255.67 or PV = - 1,255.67 and M or FV = $1,000
½ mark for correct YTM or I/Y = 6.0












PARTS B & C OF PROBLEM 4 ARE ON PAGE 9
 
PARTS B & C OF PROBLEM 4 ARE ON THIS PAGE.

b.	(1 mark) To the nearest 0.1%, what is KC’s cost of internal equity capital rs using the SML of the CAPM? 




½ mark for correctly substituting into the SML
½ mark for correct cost of internal equity of 16.0%












       c.	(2 marks) To the nearest 0.1%, what is KC’s weighted average cost of capital WACC? (Hint: You are NOT given the weights wd and wce. You must calculate them to 3 decimal places, viz. 0.xxx, from the target debt ratio to be able to correctly calculate the WACC to the nearest 0.1%)


 

½ mark for EACH correct weight for a TOTAL of 1 mark
½ mark for including the correct value of (1 - 0.2) = 0.8 for the tax factor (1 - T)
½ mark for correct value of WACC GIVEN student values for rd and rs















5.	(5 marks) Today is the BEGINNING of the fiscal year 2016 for Sci-Fi Software Inc. (SSI). At the END of each fiscal year, SSI is expecting to pay a dividend of $121.00 per share for fiscal 2016 and $146.41 for fiscal 2017. Dividends are expected to REMAIN at $146.41 per share for fiscal 2018 and thereafter to INCREASE at 5 percent per year indefinitely. Shareholders require a 10% rate of return.

a.	(1 mark) To the nearest penny, what is the estimated fair price of a share of SSI at the BEGINNING of fiscal 2018?


 

½ mark for correctly substituting into the correct formula
½ mark for correct value of P2








b.	(2 marks) To the nearest penny, what is the estimated present value today at the BEGINNING of fiscal 2016 of the dividends for fiscal years 2016 and 2017?


 

½ for correct formulation
½ mark for the correct PV of EACH dividend for a TOTAL of 1 mark
½ for correct PV sum for both dividends














PART C OF PROBLEM 5 IS ON PAGE 11


 PART C OF PROBLEM 5 IS ON THIS PAGE.

c.	(2 marks) To the nearest penny, what is the price today at the BEGINNING of fiscal 2016 for a share of SSI?


 

½ mark for correct formulation
½ mark for student’s previously calculated value for PV of first 2 dividends
½ mark for correct PV of P2 GIVEN student’s previously calculated value of P2
½ mark for correct value of P0 (student’s P2 and PV of first 2 dividends must be correct to get credit)









6. (5 marks) Warren and Judy Williams have saved $75,000 to buy a cottage on Lac Beauclair near Masham, Quebec. The cottage is selling for $375,000. The local Caisse Populaire is willing to finance 80% of the purchase price at a quoted or nominal annual rate of 3% based on semiannual compounding for a 5-year term with a 20-year amortization period.

a. (2 marks) Warren and Judy plan to make monthly mortgage payments. What will be the effective monthly interest rate for the mortgage? Please calculate your answer to 8 decimal places in percent form, viz., x.xxxxxxxx%.



Alternatively, on a BAII+ calculator, change the # of decimal places to 8 by using the keystrokes [2ND][FORMAT][8][ENTER] followed by [CE/C]. Then calculate the EAR% based on a quoted or nominal rate of 3% with semiannual compounding by using the keystrokes [2ND][ICONV][3][ENTER][up arrow][2][ENTER][up arrow][CPT] to obtain EAR% = EFF = 3.02250000%. Convert this EAR% to a nominal rate based on compounding monthly by using the keystrokes [down arrow][1][2][ENTER][down arrow][CPT] to obtain NOM = 2.98142007%. To find the effective monthly percent, touch [CE/C] to leave the interest conversion menu and then touch the [division sign][1][2][=] to obtain 0.24845167%.

½ mark for correct formula or for correctly setting # of decimal places to 8 & entering the [ICONV] menu
½ mark for correctly substituting into the formula or correctly using the [ICONV] menu
1 mark for correct value of EPR%

b. (1 mark) To the nearest penny, what will be the monthly mortgage payment for the Williams?


 

Alternatively, on a BAII+, set P/Y = C/Y = 1, N = 240, I/Y = 0.24845167, PV = 300,000, FV = 0. Reset the number of decimal places to 2 and CPT PMT = -1.661.00. Of course the real beauty of the BAII+ is that you do not need to find the effective monthly rate to find the monthly payment. Instead set P/Y = 12, C/Y = 2, N = 240, I/Y = 3, PV = 300,000, FV = 0. Reset the number of decimal places to 2 and CPT PMT = -1.661.00.

¼ mark PV = 0.80 x $375,000 = $300,000
¼ mark N = 12 x 20 = 240
¼ mark r = 0.0024845167 or for correctly setting P/Y, C/Y, and I/Y on the BAII+
¼ mark for correct monthly payment of $1,661.00

PART C OF PROBLEM 6 IS ON PAGE 13.

PART C OF PROBLEM 6 IS ON THIS PAGE.

c. (2 marks) Complete the amortization schedule below for the first two months of this mortgage. 

	Month
	   Total Payment
	 Interest Payment
	  Principal Payment
	  Remaining Balance

	     1
	$1,661.00
	$745.36
	$915.64
	$299,084.36

	     2
	$1,661.00
	$743.08
	$917.92
	$298,166.44



¼ mark for EACH total payment for TOTAL of ½ mark GIVEN student’s answer to Part b.
¼ mark for EACH interest payment for TOTAL of ½ mark GIVEN student’s answers to Parts a. & b.
¼ mark for EACH principal payment for TOTAL of ½ mark GIVEN student’s answers for total and interest payments
¼ mark for EACH remaining balance for TOTAL of ½ mark GIVEN student’s answers for principal payment and previous remaining balance




 

7. (5 marks) The Sudsy Soap Company (SSC) is considering an investment to extend its product line. The beta of its stock BEFORE the product line extension is 0.70. The yield to maturity on twenty year Government of Canada bonds is rRF = 4% and the required rate of return on the market portfolio is rM = 14%. The dividend per share just paid is D0 = $5. The growth rate in dividends per share is 6% BEFORE the product line extension.

a. (1 mark) Estimate the required rate of return on equity for SSC using the SML of the CAPM.


 

½ mark for correctly substituting into the SML formula
½ mark for correct value for rSSC












b. (1 mark) To the nearest penny, estimate the fair or intrinsic price of a share of SSI using the Gordon Constant Growth Dividend Valuation Model.


 

½ mark for correctly substituting into the Gordon formula
½ mark for correct value for the intrinsic price














PARTS C., D., AND E. OF PROBLEM 7 ARE ON PAGE 15.
PARTS C., D., AND E. OF PROBLEM 7 ARE ON THIS PAGE.

c. (1 mark) If SSI undertakes the product line extension, the beta of the stock will FALL to 0.50 and the growth rate in dividends per share will FALL to 5%. Estimate the revised required rate of return on equity for SSC using the SML of the CAPM if SSI undertakes the product line extension.


 

½ mark for correctly substituting into the SML formula
½ mark for correct value for rSSC







d. (1 mark) To the nearest penny, estimate the revised fair or intrinsic price of a share of SSI using the Gordon Constant Growth Dividend Valuation Model if SSI undertakes the product line extension.


 

½ mark for correctly substituting into the Gordon formula
½ mark for correct value for the intrinsic price






e. (1 mark) Based on your above calculations, justify whether or not SSI should undertake the product line extension.

When the product line extension is undertaken, share price RISES from $106 to $131.25. Since this INCREASES shareholder wealth, the product line extension should be undertaken.

1 mark for the correct recommendation GIVEN the student’s price results
 


8. (5 marks) Five years ago, Minco issued twenty-year semi-annual pay bonds with a nominal or quoted annual coupon rate of 8 percent and a maturity value of $1,000. Today the quoted annual yield to maturity on the bonds is 6 percent. To the nearest penny, what is the current price of the bonds?


 

Alternatively, set the BAII+ financial calculator to the END mode. Set N = 2 x (20 – 5) = 30, I/Y = 6 with P/Y = C/Y = 2 or I/Y = 3 with P/Y = C/Y = 1, PMT = 80/2 = 40, FV = 1,000. CPT PV = -1,196.00.

1 mark for correct value of INT or PMT = $40
1 mark for rd/2 = 3% or I/Y = 3 with P/Y = C/Y = 1 or I/Y = 6 with P/Y = C/Y = 2
1 mark for number of semiannual periods to maturity = 2 x (20 -5) = 30
1 mark for M or FV = $1,000
1 mark for correct value of bond price 
1
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