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Fall 2012			       ADM 2350 SECTIONS A & B		Prof. Wm. F. Rentz
     FINANCIAL MANAGEMENT		
   Assignment #2 Solutions

GENERAL INSTRUCTIONS: Your assignment must be sent electronically in doc, docx, or pdf format to the TUTOR for your section. (The Section A tutor strongly prefers the pdf format for submission.) Your tutor must RECEIVE your assignment by no later than noon on Monday, October 15, 2012. Late assignments will NOT be accepted. To ensure that your tutor receives the assignment on time, it is STRONGLY recommended that you electronically submit your assignment before midnight on the evening of Sunday, October 14, 2012 at the latest. Unless there are system problems with doc-depot, the professors’ solution set will be posted on doc-depot by no later than 6 PM of the due date. This assignment counts 5% of your course grade. You are encouraged to work on this assignment in teams of up to 5 students from the same section of this course. However, you may turn in an individual assignment if you prefer. Each assignment must be typed and contain the student name(s) and student number(s) on each page. A scanned statement of integrity must be electronically attached to each assignment (See pages 10-11 of the course syllabus). Each individual whose name appears on the assignment must sign the statement of integrity.


Live Links for Tutors’ E-mail Addresses:

Section A	Na Li				nli009@uottawa.ca

Section B	Elliott Bourgeois		ebour064@uottawa.ca


1.	(10 marks) Frank's Shop, Inc., has two bond issues outstanding. The first issue has a coupon rate of 10% and 15 years to maturity. The second has a coupon interest rate of 12.288% and 5 years to maturity. Both issues are payable annually. To the nearest whole percent, what yield to maturity would result in the same current price for the bonds?

HINT #1: Conceptually, the desired yield to maturity represents the crossover discount rate or Fisher rate that generates the same PV of future cash flows for the bonds.
 
HINT #2: If you are NOT using a financial calculator, the approximate YTM formula may be useful in first finding the common current price B and then finding the desired YTM.
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Scientific Calculator Approach:

Equate the YTM approximation formula for each bond and solve for the common current price B. Since the denominators are the same, one only needs to equate the numerators.
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Calculate the YTM of the 15-year bond.
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Calculate the YTM of the 5-year bond as a check on one’s previous calculations.
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Scientific Calculator Marking Scheme:

2 marks for correctly substituting into the equated YTMs
2 marks for correctly calculating the approximate bond value
2 marks for correctly substituting into the YTM approximation formula for one of the bonds GIVEN your previously calculated bond value
2 marks for correctly calculating the approximate YTM GIVEN previously calculated bond value
2 marks for everything correct
Financial Calculator Approach:

Equate the bond values.
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Now use the cash flow menu to find the IRR, taking advantage of embedded annuities.

CF0 = 0, C01 = $100 - $122.28 = - $22.88, F01 = 4, C02 = - $22.88 - $1,000 = - $1,022.88, F02 = 1, C03 = $100, F03 = 9, C04 = $100 + $1,000 = $1,100, F04 = 1, IRR CPT = 8.00%.

Financial Calculator Marking Scheme:

2 marks for correctly equating the two bond values
2 marks for correctly rearranging the terms so that kb is an IRR calculation
1 mark for correctly substituting into the cash flow registers for years 1 – 4
1 mark for correctly substituting into the cash flow registers for year 5
1 mark for correctly substituting into the cash flow registers for years 6 – 14
1 mark for correctly substituting into the cash flow registers for year 15
2 marks for correctly calculating the YTM

2.	(20 marks) The Dwindling Reserves Oil Company (DROC) expects to pay a $121.00 per share dividend for fiscal 2012 and fiscal 2013. Then DROC expects to pay a $146.41 per share dividend for fiscal 2014, fiscal 2015, and fiscal 2016. Thereafter, dividends are expected to DECLINE by 10% per year. Investor’s require a 10% rate of return.

a.	(4 marks) What is a fair market price per share to the nearest dollar for DROC’s stock at the BEGINNING of fiscal 2017?

D1 = D2 = $121, D3 = D4 = D5 = $146.41, D6 = $146.41 x (1 – 0.1) = $131.77
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1 mark for correctly formulating D6
1 mark for calculating D6 correctly
1 mark for correctly formulating P5
1 mark for calculating P5 correctly

b.	(4 marks) What is a fair market price per share to the nearest dollar for DROC’s stock at the BEGINNING of fiscal 2014?
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1 mark for correctly formulating PV of dividends D3, D4, D5
1 mark for correctly formulating PV of P5
1 mark for correctly calculating P2 GIVEN your previously calculated P5
1 mark for everything correct

c.	(4 marks) What is a fair market price per share to the nearest dollar for DROC’s stock at the BEGINNING of fiscal 2012?
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1 mark for correctly formulating PV of dividends D1, D2
1 mark for correctly formulating PV of P2
1 mark for correctly calculating P0 GIVEN your previously calculated P2
1 mark for everything correct

d.	(4 marks) If an investor bought the stock at the BEGINNING of fiscal 2012 and sold it at the BEGINNING of fiscal 2013, what would be the investor’s expected dividend yield, capital gains yield, and total yield?
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Total yield = Dividend yield + Capital gains yield = 13.15% - 3.15% = 10% = kC

Marking Scheme:

1 mark for correct value for dividend yield
1 mark for correct value for capital gains yield
1 mark for correct formulation for total yield
1 mark for correct total yield

NB. Some students may recognize that the total yield must be 10% = kC. If so, they may then calculate the capital gains yield as total yield – dividend yield. This obviates the need to calculate P1. So long as the dividend yield and capital gains yield calculations are correct, these students should receive full credit.

e.	(4 marks) If an investor bought the stock at the BEGINNING of fiscal 2016 and sold it at the BEGINNING of fiscal 2017, what would be the investor’s expected dividend yield, capital gains yield, and total yield?

All dividends after the fiscal 2016 dividend are growing at the constant rate g = - 10%. Therefore, the capital gains yield for fiscal 2016 will be the same as the constant dividend growth rate as all prices after the price at the beginning of fiscal 2016 are growing at this rate. Since total yield is 10%, dividend yield = total yield – capital gains yield = 10% - (-10%) = 20%.

Marking Scheme:

1 mark	for correct value of 10.00% for total yield
1 mark	correct value of - 10.00% for capital gains yield
1 mark	correct value of 20.00% for dividend yield
1 mark	all values correct

3.	(25 marks) Richard and Dominique DuBois want to buy a minivan to transport their growing family. The minivan that they wish to purchase is selling for $50,000. The CIBC is willing to provide Richard and Dominque with a $50,000 car loan with no money down. The bank quotes them a nominal annual interest rate of 6.00 percent that is based on monthly compounding for a 7-year term and 7-year amortization period. Since Richard and Dominique work for the Government of Canada, they are both paid biweekly. So, they elect to make biweekly payments. For simplicity, assume that there EXACTLY 26 payments per year.

a. (5 marks) What is the effective annual rate that the CIBC is offering on the auto loan? You need to calculate the effective annual rate in decimal form as 0.0xxxxxxx or in percentage form as x.xxxxxx% to ensure that you can calculate the biweekly payment in part c. to the nearest penny.

Excel Approach:

	
	CAR LOAN AMORTIZATION SCHEDULE 
	
	

	
	
	
	
	

	INPUT DATA
	
	
	
	

	$50,000.00 
	 = PV  = Loan amount or present value
	
	
	

	6.000000%
	 = inom  = Quoted interest rate or annual percentage rate (APR)
	
	
	

	12
	 = m  = # of compounding periods per year
	
	
	

	26
	 = p  = # of payment periods per year
	
	
	

	7
	 = n  = Amortization in years
	
	
	

	7
	 = t  = Loan term in years, t < or = n
	
	
	

	
	
	
	
	

	

OUTPUT DATA
	
	
	
	

	$336.67 
	 = PMT = Payment per period
	
	
	

	$0.00 
	 = BAL = Balance remaining at end of loan term
	
	
	

	$61,273.46 
	 = PAY = Total payments during loan term
	
	
	

	$11,273.46 
	 = INT = Total interest paid during term
	
	
	

	$50,000.00 
	 = PRN  = Total principal paid during term
	
	
	

	0.500000%
	 = im= inom/m = Effective compounding period rate
	
	
	

	6.167781%
	 = ieff = (1 + im)m - 1 = Effective annual rate
	
	
	

	0.230459%
	 = ip = (1 + ieff)1/p - 1 = Effective payment period rate
	
	
	

	5.991944%
	 = inom* = pip = Equivalent or implied APR based on the payment frequency p
	
	
	

	182
	 = N = np = # of payment periods to amortize the loan
	
	
	

	182
	 = T = tp = # of payment periods during term of the loan (not to exceed 360)
	
	
	



Using the Loan Amortization.xls Excel template from the Excel Templates subfolder of the Course Materials folder for adm2350ab on doc-depot, the effective annual rate is 6.167781%.

Scientific Calculator Approach:
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Financial Calculator Approach:

Keystrokes				Display
[2nd][Format][8][ENTER]		DEC = 8.00000000
[2nd][I Conv][6][ENTER]		NOM = 6.00000000
[up arrow][1][2][ENTER]		C/Y = 12.00000000
[up arrow][CPT]			EFF = 6.16778119


Alternative Financial Calculator Approach:

Keystrokes				Display
[2nd][Format][8][ENTER]		DEC =  8.00000000
[2nd][P/Y][2][6][ENTER]		P/Y = 26.00000000
[down arrow][1][2][ENTER]	C/Y = 12.00000000
[C/CE][2nd][CLR TVM]		12.00000000
[2][6][N]					N = 26.00000000
[6][I/Y]					I/Y = 6.0000000
[1][+/-][PV]				PV = - 1.00000000
[0][PMT]					PMT = 0.00000000
[CPT][FV]				FV = 1.06167781

The computed FV of 1.06167781 represents 1 plus the effective annual rate. Subtracting 1 and multiplying by 100% gives the effective annual rate of 6.167781%.

Marking Scheme:

2 marks for correctly setting up one of the above approaches
1 mark for correct quoted rate of 6%
1 mark for correct quoted compounding frequency of 12
1 mark for correct answer of 6.167781%

b. (5 marks) What is the effective biweekly rate that the CIBC is offering? Calculate the effective biweekly rate in decimal form as 0.00xxxxxx or in percentage form as 0.xxxxxx% to ensure that you can calculate the biweekly payment in part c. to the nearest penny. 

Excel Approach:

The excel answer appeared in Part a. as 0.230459%.

Scientific Calculator Approach:
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Financial Calculator Approach:

The first 4 lines of keystrokes below were already done in Part a.

Keystrokes				Display
[2nd][Format][8][ENTER]		DEC = 8.00000000
[2nd][I Conv][6][ENTER]		NOM = 6.00000000
[up arrow][1][2][ENTER]		C/Y = 12.00000000
[up arrow][CPT]			EFF = 6.16778119
[down arrow][2][6][ENTER]	C/Y = 26.00000000
[down arrow][CPT]			NOM = 5.999194372%

This new nominal rate would be the quoted rate based on compounding 26 times per year. Thus, the effective biweekly rate is 5.99194372/26 = 0.23045937%.

Alternative Financial Calculator Approach:

Keystrokes				Display
[2nd][Format][8][ENTER]		DEC = 8.00000000
[2nd][P/Y][2][6][ENTER]		P/Y = 26.00000000
[down arrow][1][2][ENTER]	C/Y = 12.00000000
[CE/C][2nd][CLR TVM]		12.00000000
[1][N]					N = 1.00000000
[6][I/Y]					I/Y = 6.00000000
[1][+/-][PV]				PV = - 1.00000000
[0][PMT]					PMT = 0.00000000
[CPT][FV]				FV = 1.00230459

The computed FV of 1.00230459 represents 1 plus the effective biweekly rate. Subtracting 1 and multiplying by 100% gives the effective biweekly rate of 0.230459%. Note that the keystrokes are identical to the keystrokes in Part a. EXCEPT that N = 1. Thus, a student may say that N was changed to 1 to compute the new future value.

Marking Scheme:

1 mark for correctly setting up one of the above approaches
1 mark for student’s previously calculated effective annual rate provided it is > 6%
1 mark for correct payment frequency of 26
1 mark for correct biweekly rate GIVEN student’s effective annual rate
1 mark for correct biweekly rate of 0.230459%

c. (5 marks) To the nearest penny, what is the biweekly payment that Richard and Dominique must make?

Excel Approach:

From the Excel table in Part a., the biweekly total payment is $336.67.

Scientific Calculator Approach:








where nf = 7 x 26 = 182
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Scientific Calculator Marking Scheme:

1 mark for correctly setting up the scientific calculator approach
1 mark for your previously calculated effective biweekly rate provided it is < 6%/26
1 mark for nf = 182
1 mark for correct PVIFA GIVEN student’s effective biweekly rate
1 mark for correct biweekly payment of $336.67

Financial Calculator Approach:

Keystrokes				Display
[2nd][Format][2][ENTER]		DEC = 2.00
[2nd][P/Y][2][6][ENTER]		P/Y = 26.00
[down arrow][1][2][ENTER]		C/Y = 12.00
[CE/C][2nd][CLR TVM]			12.00
[7][2ND][xP/Y]				182.00
[N]						N = 182.00
[6][I/Y]					I/Y = 6.00
[5][0][0][0][0][PV]			PV = 50,000.00
[0][FV]					FV = 0.00
[CPT][PMT]				PMT = - 336.67

Financial Calculator Marking Scheme:

1 mark for P/Y = 26
1 mark for C/Y = 12
1 mark for N = 182
1 mark total if I/Y = 6.00 and PV = $50,000 are both correct
1 mark for correct biweekly payment of $336.67

d. (5 marks) To the nearest penny, how much of the SECOND payment will be PRINCIPAL?


Excel and Scientific Calculator Approach:

	
	PAYMENT
	TOTAL
	INTEREST
	PRINCIPAL
	REMAINING

	
	PERIOD
	PAYMENT
	PAYMENT
	PAYMENT
	BALANCE

	0
	
	
	
	$50,000.00

	1
	$336.67 
	$115.23 
	$221.44 
	$49,778.56 

	2
	$336.67 
	$114.72 
	$221.95 
	$49,556.61 



From the above table, the principal payment for the second period is $221.95.

Excel and Scientific Calculator Marking Scheme:

1 mark for correctly setting up the approach
1 mk. correct value for first pd. remain. bal. GIVEN student’s biweekly rate
1 mk. for correct value for second pd. int. pay. GIVEN student’s biweekly rate
1 mark correct value for second period principal pay. GIVEN student’s biweekly rate
1 mark for everything correct, i.e. second period principal payment of $221.95

Financial Calculator Approach:

Keystrokes				Display
[2nd][Amort][2][ENTER]		P1 = 2.00
[down arrow][2][ENTER]		P2 = 2.00
[down arrow]				BAL = 49,556.61
[down arrow]				PRN = - 221.95
[down arrow]				INT = - 114.72

Now to calculate the two-period totals for principal and interest, just change P1 = 1.00 and cycle through the amortization menu of the BAII+ one more time.

[down arrow][1][ENTER]		P1 = 1.00
[down arrow]				P2 = 2.00
[down arrow]				BAL = 49,556.61
down arrow]				PRN = - 443.39
[down arrow]				INT = - 229.95

Note that the problem does NOT ask the students to calculate the two-period totals. This was done to show the students using the BAII+ how to easily do this calculation, especially if the number of periods is greater than two.

Financial Calculator Marking Scheme:

1 mark for P1 = P2 = 2
1 mk. correct value for second pd. remain. bal. GIVEN student’s biweekly payment
1 mk. for correct value for second pd. int. pay. GIVEN student’s biweekly payment
1 mark correct value for second period principal pay. GIVEN student’s biweekly payment
1 mark for everything correct, i.e. second period principal payment of $221.95


e.  (5 marks) Before completing their minivan purchase, both Richard and Dominique become employees of the University of Ottawa. Since they now will both be paid semi-monthly (i.e. twice per month), they elect to change the frequency of auto loan payments to semi-monthly. That is, they will make EXACTLY 24 payments per year. Using the concept of compound interest but without actually doing any calculation, explain whether each semi-monthly payment will be more than, equal to, or less than (26/24) times the biweekly payment that you previously calculated.

If Richard and Dominique make biweekly payments, they are committed to total payments over the life of the loan of 7 x 26 x $336.67. Suppose Richard and Dominique pay semi-monthly with loan payments equal to (26/24) x $336.67. Then the total payments over the life of the loan would be 7 x 24 x (26/24) x $336.67 = 7 x 26 x $336.67, which is the same as the total payments made biweekly. However, when one pays less frequently (i.e. semi-monthly compared to biweekly), more interest accumulates between payments as you are reducing principal less often. Therefore, Richard and Dominique’s blended payments (i.e. principal  + interest) must be greater than (26/24) times the biweekly payment because more total interest will now be paid over the term of the loan. 

Marking Scheme:

5 marks credit for a reasonable discussion of why the semi-monthly payment must be more than (26/24) times the biweekly payment.

4.	(25 marks) Your brother Andrew will be graduating from high school this coming June. He is considering majoring in electrical engineering or financial economics. If he majors in electrical engineering, his educational expenses to obtain his B.Sc. in Electrical Engineering will be $50,000 per year for 4 years. On graduating, he will work for 3 years and receive a salary of $90,000 for the first year, $100,000 for the second year, and $110,000 the third year. Then he will go to graduate school for 4 years to obtain his M.Sc. and Ph.D., incurring educational expenses of $60,000 per year. Then he will work for 40 years as an electrical engineer with a computer company. His starting salary will be $125,000 per year, and this salary is expected to grow at a compound rate of 3 percent per year throughout his career. If Drew chooses to major in financial engineering, his educational expenses to obtain his B.Com. will be $40,000 per year for 4 years. Then he will go to graduate school for 2 years to receive his M.Sc. in financial economics. His graduate school expenses will be $50,000 per year. After that, he will work for 40 years with a hedge fund management firm. His starting salary will be $100,000 per year, and this salary is also expected to grow at a compound rate of 3 percent per year throughout his career. Assuming that Drew is solely motivated by the time value of money, what career would you recommend to Drew? That is, Drew wants you to calculate more for Drew! Assume that all educational expenses occur at the BEGINNING of each educational year and all salaries occur at the END of each working year. Assume a compound interest rate of 4 percent per year in your calculations. Please note that the combined educational and working career is 51 years in electrical engineering and 46 years in financial economics.





Electrical Engineering Career Using a Scientific or Financial Calculator:

PV = - PV Undergrad Ed + PV 3 Yrs Work - PV Grad Ed + PV 40 Yrs Work
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Financial Engineering Career Using a Scientific or Financial Calculator:

PV = - PV Undergrad Ed – PV Grad Ed + PV 40 Yrs Work
 [image: ]
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Since the electrical engineering career has higher PV, your advice to Andrew should be to pursue the electrical engineering career.

Scientific or Financial Calculator Marking Scheme:

2 marks for correct expression for PV of undergraduate electrical engineering studies
2 marks for correct expression for PV of electrical engineer’s first 3 years of work
2 marks for correct expression for PV of graduate electrical engineering studies
2 marks for correct expression for PV of electrical engineer’s 40 consecutive years of work
2 marks for correct expression for PV of undergraduate B.Com. studies
2 marks for correct expression for PV of financial economist graduate studies
2 marks for correct expression for PV of financial engineer’s 40 years of work
1 mark for correct value for EACH of the above expressions for a total of 7 marks
1 mark for EACH career PV for a total of 2 marks
1 mark for correct conclusion GIVEN your results
1 for ALL values and conclusion correct

	


Excel Brute Force Approach:

Electrical Engineering Career: 
	
	
	

	
	
	
	
	
	Cash
	PV
	FV

	Time
	
	PVIF @ 4%
	
	FVIF @ 4%
	Flow
	Cash Flow
	Cash Flow

	0
	
	1.00000000
	
	7.39095068
	-$50,000.00
	-$50,000.00
	-$369,547.53

	1
	
	0.96153846
	
	7.10668335
	-$50,000.00
	-$48,076.92
	-$355,334.17

	2
	
	0.92455621
	
	6.83334937
	-$50,000.00
	-$46,227.81
	-$341,667.47

	3
	
	0.88899636
	
	6.57052824
	-$50,000.00
	-$44,449.82
	-$328,526.41

	4
	
	0.85480419
	
	6.31781562
	$0.00
	$0.00
	$0.00

	5
	
	0.82192711
	
	6.07482271
	$90,000.00
	$73,973.44
	$546,734.04

	6
	
	0.79031453
	
	5.84117568
	$100,000.00
	$79,031.45
	$584,117.57

	7
	
	0.75991781
	
	5.61651508
	$50,000.00
	$37,995.89
	$280,825.75

	8
	
	0.73069021
	
	5.40049527
	-$60,000.00
	-$43,841.41
	-$324,029.72

	9
	
	0.70258674
	
	5.19278391
	-$60,000.00
	-$42,155.20
	-$311,567.03

	10
	
	0.67556417
	
	4.99306145
	-$60,000.00
	-$40,533.85
	-$299,583.69

	11
	
	0.64958093
	
	4.80102063
	$0.00
	$0.00
	$0.00

	12
	
	0.62459705
	
	4.61636599
	$125,000.00
	$78,074.63
	$577,045.75

	13
	
	0.60057409
	
	4.43881345
	$128,750.00
	$77,323.91
	$571,497.23

	14
	
	0.57747508
	
	4.26808986
	$132,612.50
	$76,580.41
	$566,002.07

	15
	
	0.55526450
	
	4.10393255
	$136,590.88
	$75,844.06
	$560,559.74

	16
	
	0.53390818
	
	3.94608899
	$140,688.60
	$75,114.80
	$555,169.74

	17
	
	0.51337325
	
	3.79431634
	$144,909.26
	$74,392.54
	$549,831.57

	18
	
	0.49362812
	
	3.64838110
	$149,256.54
	$73,677.22
	$544,544.73

	19
	
	0.47464242
	
	3.50805875
	$153,734.23
	$72,968.79
	$539,308.72

	20
	
	0.45638695
	
	3.37313341
	$158,346.26
	$72,267.17
	$534,123.06

	21
	
	0.43883360
	
	3.24339751
	$163,096.65
	$71,572.29
	$528,987.26

	22
	
	0.42195539
	
	3.11865145
	$167,989.55
	$70,884.09
	$523,900.85

	23
	
	0.40572633
	
	2.99870332
	$173,029.23
	$70,202.52
	$518,863.34

	24
	
	0.39012147
	
	2.88336858
	$178,220.11
	$69,527.49
	$513,874.27

	25
	
	0.37511680
	
	2.77246978
	$183,566.71
	$68,858.96
	$508,933.17

	26
	
	0.36068923
	
	2.66583633
	$189,073.72
	$68,196.85
	$504,039.58

	27
	
	0.34681657
	
	2.56330416
	$194,745.93
	$67,541.11
	$499,193.05

	28
	
	0.33347747
	
	2.46471554
	$200,588.30
	$66,891.68
	$494,393.11

	29
	
	0.32065141
	
	2.36991879
	$206,605.95
	$66,248.49
	$489,639.33

	30
	
	0.30831867
	
	2.27876807
	$212,804.13
	$65,611.49
	$484,931.26

	31
	
	0.29646026
	
	2.19112314
	$219,188.26
	$64,980.61
	$480,268.46

	32
	
	0.28505794
	
	2.10684918
	$225,763.90
	$64,355.79
	$475,650.50

	33
	
	0.27409417
	
	2.02581652
	$232,536.82
	$63,736.99
	$471,076.93

	34
	
	0.26355209
	
	1.94790050
	$239,512.93
	$63,124.13
	$466,547.35

	35
	
	0.25341547
	
	1.87298125
	$246,698.31
	$62,517.17
	$462,061.32

	36
	
	0.24366872
	
	1.80094351
	$254,099.26
	$61,916.04
	$457,618.42

	37
	
	0.23429685
	
	1.73167645
	$261,722.24
	$61,320.70
	$453,218.24

	38
	
	0.22528543
	
	1.66507351
	$269,573.91
	$60,731.07
	$448,860.37

	39
	
	0.21662061
	
	1.60103222
	$277,661.13
	$60,147.12
	$444,544.41

	40
	
	0.20828904
	
	1.53945406
	$285,990.96
	$59,568.78
	$440,269.94

	41
	
	0.20027793
	
	1.48024428
	$294,570.69
	$58,996.01
	$436,036.58

	42
	
	0.19257493
	
	1.42331181
	$303,407.81
	$58,428.74
	$431,843.92

	43
	
	0.18516820
	
	1.36856905
	$312,510.04
	$57,866.92
	$427,691.57

	44
	
	0.17804635
	
	1.31593178
	$321,885.34
	$57,310.51
	$423,579.15

	45
	
	0.17119841
	
	1.26531902
	$331,541.90
	$56,759.45
	$419,506.28

	46
	
	0.16461386
	
	1.21665290
	$341,488.16
	$56,213.68
	$415,472.56

	47
	
	0.15828256
	
	1.16985856
	$351,732.81
	$55,673.17
	$411,477.63

	48
	
	0.15219476
	
	1.12486400
	$362,284.79
	$55,137.85
	$407,521.12

	49
	
	0.14634112
	
	1.08160000
	$373,153.33
	$54,607.68
	$403,602.65

	50
	
	0.14071262
	
	1.04000000
	$384,347.93
	$54,082.60
	$399,721.85

	51
	
	0.13530059
	
	1.00000000
	$395,878.37
	$53,562.58
	$395,878.37

	
	
	
	
	
	
	
	

	
	
	
	
	
	PV & FV Totals
	$2,478,531.87
	$18,318,706.80



	Financial Engineering Career: 
	
	
	

	
	
	
	
	
	Cash
	PV
	FV

	Time
	
	PVIF @ 4%
	
	FVIF @ 4%
	Flow
	Cash Flow
	Cash Flow

	0
	
	1.00000000
	
	7.39095068
	-$40,000.00
	-$40,000.00
	-$295,638.03

	1
	
	0.96153846
	
	7.10668335
	-$40,000.00
	-$38,461.54
	-$284,267.33

	2
	
	0.92455621
	
	6.83334937
	-$40,000.00
	-$36,982.25
	-$273,333.97

	3
	
	0.88899636
	
	6.57052824
	-$40,000.00
	-$35,559.85
	-$262,821.13

	4
	
	0.85480419
	
	6.31781562
	-$50,000.00
	-$42,740.21
	-$315,890.78

	5
	
	0.82192711
	
	6.07482271
	-$50,000.00
	-$41,096.36
	-$303,741.14

	6
	
	0.79031453
	
	5.84117568
	$0.00
	$0.00
	$0.00

	7
	
	0.75991781
	
	5.61651508
	$100,000.00
	$75,991.78
	$561,651.51

	8
	
	0.73069021
	
	5.40049527
	$103,000.00
	$75,261.09
	$556,251.01

	9
	
	0.70258674
	
	5.19278391
	$106,090.00
	$74,537.43
	$550,902.45

	10
	
	0.67556417
	
	4.99306145
	$109,272.70
	$73,820.72
	$545,605.31

	11
	
	0.64958093
	
	4.80102063
	$112,550.88
	$73,110.91
	$540,359.10

	12
	
	0.62459705
	
	4.61636599
	$115,927.41
	$72,407.92
	$535,163.34

	13
	
	0.60057409
	
	4.43881345
	$119,405.23
	$71,711.69
	$530,017.54

	14
	
	0.57747508
	
	4.26808986
	$122,987.39
	$71,022.15
	$524,921.22

	15
	
	0.55526450
	
	4.10393255
	$126,677.01
	$70,339.25
	$519,873.90

	16
	
	0.53390818
	
	3.94608899
	$130,477.32
	$69,662.91
	$514,875.11

	17
	
	0.51337325
	
	3.79431634
	$134,391.64
	$68,993.07
	$509,924.39

	18
	
	0.49362812
	
	3.64838110
	$138,423.39
	$68,329.68
	$505,021.27

	19
	
	0.47464242
	
	3.50805875
	$142,576.09
	$67,672.66
	$500,165.30

	20
	
	0.45638695
	
	3.37313341
	$146,853.37
	$67,021.96
	$495,356.01

	21
	
	0.43883360
	
	3.24339751
	$151,258.97
	$66,377.52
	$490,592.97

	22
	
	0.42195539
	
	3.11865145
	$155,796.74
	$65,739.27
	$485,875.73

	23
	
	0.40572633
	
	2.99870332
	$160,470.64
	$65,107.17
	$481,203.85

	24
	
	0.39012147
	
	2.88336858
	$165,284.76
	$64,481.13
	$476,576.89

	25
	
	0.37511680
	
	2.77246978
	$170,243.31
	$63,861.12
	$471,994.42

	26
	
	0.36068923
	
	2.66583633
	$175,350.61
	$63,247.07
	$467,456.01

	27
	
	0.34681657
	
	2.56330416
	$180,611.12
	$62,638.93
	$462,961.24

	28
	
	0.33347747
	
	2.46471554
	$186,029.46
	$62,036.63
	$458,509.69

	29
	
	0.32065141
	
	2.36991879
	$191,610.34
	$61,440.13
	$454,100.95

	30
	
	0.30831867
	
	2.27876807
	$197,358.65
	$60,849.36
	$449,734.59

	31
	
	0.29646026
	
	2.19112314
	$203,279.41
	$60,264.27
	$445,410.22

	32
	
	0.28505794
	
	2.10684918
	$209,377.79
	$59,684.80
	$441,127.43

	33
	
	0.27409417
	
	2.02581652
	$215,659.13
	$59,110.91
	$436,885.82

	34
	
	0.26355209
	
	1.94790050
	$222,128.90
	$58,542.54
	$432,685.00

	35
	
	0.25341547
	
	1.87298125
	$228,792.77
	$57,979.63
	$428,524.56

	36
	
	0.24366872
	
	1.80094351
	$235,656.55
	$57,422.13
	$424,404.14

	37
	
	0.23429685
	
	1.73167645
	$242,726.25
	$56,870.00
	$420,323.33

	38
	
	0.22528543
	
	1.66507351
	$250,008.03
	$56,323.17
	$416,281.76

	39
	
	0.21662061
	
	1.60103222
	$257,508.28
	$55,781.60
	$412,279.05

	40
	
	0.20828904
	
	1.53945406
	$265,233.52
	$55,245.24
	$408,314.83

	41
	
	0.20027793
	
	1.48024428
	$273,190.53
	$54,714.03
	$404,388.72

	42
	
	0.19257493
	
	1.42331181
	$281,386.25
	$54,187.94
	$400,500.37

	43
	
	0.18516820
	
	1.36856905
	$289,827.83
	$53,666.90
	$396,649.40

	44
	
	0.17804635
	
	1.31593178
	$298,522.67
	$53,150.87
	$392,835.47

	45
	
	0.17119841
	
	1.26531902
	$307,478.35
	$52,639.80
	$389,058.20

	46
	
	0.16461386
	
	1.21665290
	$316,702.70
	$52,133.65
	$385,317.26

	47
	
	0.15828256
	
	1.16985856
	
	
	

	48
	
	0.15219476
	
	1.12486400
	
	
	

	49
	
	0.14634112
	
	1.08160000
	
	
	

	50
	
	0.14071262
	
	1.04000000
	
	
	

	51
	
	0.13530059
	
	1.00000000
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	PV & FV Totals
	$2,298,538.81
	$16,988,386.96



Andrew should choose the electrical engineering career because it has higher PV (and hence also higher FV) than the financial engineering career.

Brute Force Marking Scheme: (Individually Discounting the Cash Flows)

Normally, in this type of problem it is easier to calculate the PV of the two careers including education time because one can directly compare PVs.

FVs can be directly compared provided that they are calculated for the same point in time. When the careers are of different length (51 years for the electrical engineer and 46 years for the financial engineer) there is the danger that one calculates the FVs at the end of each career. These, of course, are not directly comparable if the careers are of different length as in this example. In out Excel table, we have already calculated the FV of all of the cash flows as of t = 51, the length of the longer career.

1/5 mark for correct EACH correct cash flow at each point in time (52 for electrical engineer and 47 for financial engineer, including cash flows @ t = 0) for a total of 19.8 marks
0.6 marks if ALL electrical engineering cash flow calculations are correct
0.6 marks if ALL financial engineering cash flow calculations are correct
1 mark for EACH career PV or FV at t = 51 for a total of 2 marks
1 mark for correct conclusion GIVEN your results
1 mark for ALL values and conclusion correct

5.	(20 marks) The stock of Super Technologies (ST) currently sells for $131.25 per share. The dividend just paid, D0, was $10 per share, and dividends are currently growing at a compound rate of 5 percent. The coupon interest rate is 5 percent on newly issued 20-year Government of Canada bonds selling at par. The expected return on the market portfolio for the coming year is 15 percent. ST’s current stock beta is 0.80. ST is considering the following 3 investments:

	Investment #1

	ST could buy Dragon Software (DS) by exchanging ST shares for DS shares. This would raise the expected growth rate of ST shares from 5 percent to 7.5 percent and its stock beta from 0.80 to 1.00.

Investment #2

	ST could enter the consumer electronics market with a 3-D handicam. This would raise the expected growth rate of ST shares from 5 percent to 9 percent and its stock beta from 0.80 to 1.20.

	Investment #3

	ST could start producing industrial robots. This would raise the expected growth rate of ST shares from 5 percent to 10 percent and its stock beta from 0.80 to 1.40.

a. (8 marks) Assuming that ST wants to undertake at most one of these three investments, do you recommend the status quo (i.e. no investment) or one of the investments? Provide a justification for your recommendation.

Investment #1

[image: ]

[image: ]

Since Investment #1 will increase share price, ST should consider this investment.

Investment #2

[image: ]

[image: ]

Investment #2 will also increase share price. Since Investment #1 leads to a greater increase in share price and the investments are mutually exclusive, ST should undertake Investment #1 unless Investment #3 leads to a higher share price than $143.33.

Investment #3

[image: ]

[image: ]

Since Investment #3 causes a decline in share price, ST should undertake Investment #1.

Marking Scheme:

1 mark total for correctly substituting into SML for ALL investments
2 marks total for correct values for cost of equity for ALL investments
1 mark total for correctly substituting into Gordon price formula for ALL investments
2 marks total for correct price results for ALL investments
2 marks for correct conclusion for which investment should be undertaken

NB. For Invest. #1 with beta = 1.00, a student may correctly recognize that the required rate of return is identical to the required return of 15% for the market and NOT substitute into the SML.

b.	(6 marks) What would the growth rate for ST shares have to be under the 3-D handicam investment for ST to be indifferent between the 3-D handicam and the industrial robot investments? (Do NOT consider the DS acquisition or the status quo in this analysis.)

For one to be indifferent, the price under the 3-D handicam would need to be the industrial robot price of $122.22. So, solve for the unknown g2 in the Gordon constant growth model.







Marking Scheme:

1 mark for recognizing that ST share price for Investment #1 DS must be the $122.22 price under Investment #3
1 mark for correctly rearranging Gordon constant growth model to solve for g2
1 mark for correctly substituting into Gordon constant growth model GIVEN your previous results
1 mark for solving for correct value of g2 GIVEN your previous results
2 marks for ALL values correct

c.	(6 marks) What would the beta for ST shares have to be under the DS acquisition for ST to be indifferent between the DS acquisition and the status quo? (Do NOT consider the 3-D handicam or the industrial robot investments in this analysis.)

The price under the DS acquisition must be the status quo price of $131.25 for one to be indifferent between the DS acquisition and the status. So, use the Gordon constant growth model in yield form to determine the indifference k1.




Now from the SML, solve for the value of b1 that is consistent with k1 = 15.69%.


 




Marking Scheme:

1 mark for correctly substituting into the Gordon yield expression
1 mark for correct value of k1
1 mark for correctly substituting into the SML GIVEN your result for k1
1 mark for correct value of b1 GIVEN your result for k1
2 marks if ALL values correct
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