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Winter 2011


   ADM 2350 SECTIONS M, N, & P          
          Prof. W. Rentz




     FINANCIAL MANAGEMENT


Assignment #2 Solutions
GENERAL INSTRUCTIONS: Your assignment must be sent electronically in either doc docx, or pdf format to the TUTOR for your section. Your tutor must RECEIVE your assignment by no later than noon on Thursday, February 17, 2011. 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 Wednesday, February 16, 2011 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 M
Yue Wan


ywan064@uottawa.ca
Section N
Sushil Dahiya


sushil.d1@gmail.com
Section P
Yuan Liu


adm2350p@hotmail.com
Section Q
Malcolm MacQuarrie

mmacq073@uottawa.ca
1.
(25 marks) Your sister Melissa will be graduating from high school this coming June. She is considering majoring in computer science or finance. If she majors in computer science, her educational expenses to obtain her B.Sc. in Computer Science will be $30,000 per year for 4 years. On graduating, she will work for two years and receive a salary of $90,000 for the first year and $100,000 for the second year. Then she will go to graduate school for 2 years to obtain her M.Sc., incurring educational expenses of $40,000 per year. Then she will work for 40 years as a computer scientist with a major software developer. Her starting salary will be $125,000 per year, and this salary is expected to grow at a compound rate of 4 percent per year throughout her career. If Melissa chooses to major in finance, her educational expenses to obtain her B.Com. would be $25,000 per year for 4 years. Then she will work for 45 years as a financial analyst. Her starting salary will be $85,000 per year, and this salary is also expected to grow at a compound rate of 4 percent per year throughout her career. Assuming that Melissa is solely motivated by the time value of money, what career would you recommend to Melissa? 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 8 percent per year in your calculations.

	Computer Science Career: Brute Force Approach 
	
	

	
	
	
	Cash
	PV
	FV

	Time
	PVIF @ 8%
	FVIF @ 8%
	Flow
	Cash Flow
	Cash Flow

	0
	1.00000000
	43.42741899
	-$30,000.00
	-$30,000.00
	-$1,302,822.57

	1
	0.92592593
	40.21057314
	-$30,000.00
	-$27,777.78
	-$1,206,317.19

	2
	0.85733882
	37.23201217
	-$30,000.00
	-$25,720.16
	-$1,116,960.37

	3
	0.79383224
	34.47408534
	-$30,000.00
	-$23,814.97
	-$1,034,222.56

	4
	0.73502985
	31.92044939
	$0.00
	$0.00
	$0.00

	5
	0.68058320
	29.55597166
	$90,000.00
	$61,252.49
	$2,660,037.45

	6
	0.63016963
	27.36664042
	$60,000.00
	$37,810.18
	$1,641,998.43

	7
	0.58349040
	25.33948187
	-$40,000.00
	-$23,339.62
	-$1,013,579.27

	8
	0.54026888
	23.46248322
	$0.00
	$0.00
	$0.00

	9
	0.50024897
	21.72452150
	$125,000.00
	$62,531.12
	$2,715,565.19

	10
	0.46319349
	20.11529768
	$130,000.00
	$60,215.15
	$2,614,988.70

	11
	0.42888286
	18.62527563
	$135,200.00
	$57,984.96
	$2,518,137.27

	12
	0.39711376
	17.24562558
	$140,608.00
	$55,837.37
	$2,424,872.92

	13
	0.36769792
	15.96817184
	$146,232.32
	$53,769.32
	$2,335,062.81

	14
	0.34046104
	14.78534429
	$152,081.61
	$51,777.86
	$2,248,579.01

	15
	0.31524170
	13.69013361
	$158,164.88
	$49,860.16
	$2,165,298.30

	16
	0.29189047
	12.67604964
	$164,491.47
	$48,013.49
	$2,085,102.07

	17
	0.27026895
	11.73708300
	$171,071.13
	$46,235.22
	$2,007,876.07

	18
	0.25024903
	10.86766944
	$177,913.98
	$44,522.80
	$1,933,510.29

	19
	0.23171206
	10.06265689
	$185,030.54
	$42,873.81
	$1,861,898.79

	20
	0.21454821
	9.31727490
	$192,431.76
	$41,285.89
	$1,792,939.58

	21
	0.19865575
	8.62710639
	$200,129.03
	$39,756.78
	$1,726,534.41

	22
	0.18394051
	7.98806147
	$208,134.19
	$38,284.31
	$1,662,588.69

	23
	0.17031528
	7.39635321
	$216,459.56
	$36,866.37
	$1,601,011.33

	24
	0.15769934
	6.84847520
	$225,117.94
	$35,500.95
	$1,541,714.62

	25
	0.14601790
	6.34118074
	$234,122.66
	$34,186.10
	$1,484,614.08

	26
	0.13520176
	5.87146365
	$243,487.56
	$32,919.95
	$1,429,628.37

	27
	0.12518682
	5.43654041
	$253,227.06
	$31,700.69
	$1,376,679.17

	28
	0.11591372
	5.03383372
	$263,356.15
	$30,526.59
	$1,325,691.05

	29
	0.10732752
	4.66095714
	$273,890.39
	$29,395.98
	$1,276,591.38

	30
	0.09937733
	4.31570106
	$284,846.01
	$28,307.24
	$1,229,310.22

	31
	0.09201605
	3.99601950
	$296,239.85
	$27,258.82
	$1,183,780.21

	32
	0.08520005
	3.70001805
	$308,089.44
	$26,249.24
	$1,139,936.50

	33
	0.07888893
	3.42594264
	$320,413.02
	$25,277.04
	$1,097,716.63

	34
	0.07304531
	3.17216911
	$333,229.54
	$24,340.86
	$1,057,060.46

	35
	0.06763454
	2.93719362
	$346,558.72
	$23,439.34
	$1,017,910.07

	36
	0.06262458
	2.71962373
	$360,421.07
	$22,571.22
	$980,209.70

	37
	0.05798572
	2.51817012
	$374,837.91
	$21,735.25
	$943,905.64

	38
	0.05369048
	2.33163900
	$389,831.43
	$20,930.24
	$908,946.17

	39
	0.04971341
	2.15892500
	$405,424.69
	$20,155.04
	$875,281.50

	40
	0.04603093
	1.99900463
	$421,641.68
	$19,408.56
	$842,863.66

	41
	0.04262123
	1.85093021
	$438,507.34
	$18,689.72
	$811,646.49

	42
	0.03946411
	1.71382427
	$456,047.64
	$17,997.51
	$781,585.51

	43
	0.03654084
	1.58687432
	$474,289.54
	$17,330.94
	$752,637.90

	44
	0.03383411
	1.46932808
	$493,261.12
	$16,689.05
	$724,762.42

	45
	0.03132788
	1.36048896
	$512,991.57
	$16,070.94
	$697,919.37

	46
	0.02900730
	1.25971200
	$533,511.23
	$15,475.72
	$672,070.50

	47
	0.02685861
	1.16640000
	$554,851.68
	$14,902.54
	$647,179.00

	48
	0.02486908
	1.08000000
	$577,045.75
	$14,350.60
	$623,209.41

	49
	0.02302693
	1.00000000
	
	
	

	
	
	
	PV & FV Totals
	$1,283,634.87
	$55,744,949.35


	Financial Analyst Career: Brute Force Approach 
	
	

	
	
	
	Cash
	PV
	FV

	Time
	PVIF @ 8%
	FVIF @ 8%
	Flow
	Cash Flow
	Cash Flow

	0
	1.00000000
	43.42741899
	-$25,000.00
	-$25,000.00
	-$1,085,685.47

	1
	0.92592593
	40.21057314
	-$25,000.00
	-$23,148.15
	-$1,005,264.33

	2
	0.85733882
	37.23201217
	-$25,000.00
	-$21,433.47
	-$930,800.30

	3
	0.79383224
	34.47408534
	-$25,000.00
	-$19,845.81
	-$861,852.13

	4
	0.73502985
	31.92044939
	$0.00
	$0.00
	$0.00

	5
	0.68058320
	29.55597166
	$85,000.00
	$57,849.57
	$2,512,257.59

	6
	0.63016963
	27.36664042
	$88,400.00
	$55,707.00
	$2,419,211.01

	7
	0.58349040
	25.33948187
	$91,936.00
	$53,643.77
	$2,329,610.61

	8
	0.54026888
	23.46248322
	$95,613.44
	$51,656.97
	$2,243,328.73

	9
	0.50024897
	21.72452150
	$99,437.98
	$49,743.75
	$2,160,242.48

	10
	0.46319349
	20.11529768
	$103,415.50
	$47,901.38
	$2,080,233.50

	11
	0.42888286
	18.62527563
	$107,552.12
	$46,127.26
	$2,003,187.82

	12
	0.39711376
	17.24562558
	$111,854.20
	$44,418.84
	$1,928,995.67

	13
	0.36769792
	15.96817184
	$116,328.37
	$42,773.70
	$1,857,551.39

	14
	0.34046104
	14.78534429
	$120,981.50
	$41,189.49
	$1,788,753.19

	15
	0.31524170
	13.69013361
	$125,820.76
	$39,663.95
	$1,722,503.07

	16
	0.29189047
	12.67604964
	$130,853.59
	$38,194.92
	$1,658,706.66

	17
	0.27026895
	11.73708300
	$136,087.74
	$36,780.29
	$1,597,273.08

	18
	0.25024903
	10.86766944
	$141,531.25
	$35,418.06
	$1,538,114.82

	19
	0.23171206
	10.06265689
	$147,192.50
	$34,106.28
	$1,481,147.60

	20
	0.21454821
	9.31727490
	$153,080.20
	$32,843.08
	$1,426,290.29

	21
	0.19865575
	8.62710639
	$159,203.41
	$31,626.67
	$1,373,464.72

	22
	0.18394051
	7.98806147
	$165,571.54
	$30,455.31
	$1,322,595.66

	23
	0.17031528
	7.39635321
	$172,194.40
	$29,327.34
	$1,273,610.63

	24
	0.15769934
	6.84847520
	$179,082.18
	$28,241.14
	$1,226,439.87

	25
	0.14601790
	6.34118074
	$186,245.47
	$27,195.17
	$1,181,016.17

	26
	0.13520176
	5.87146365
	$193,695.29
	$26,187.94
	$1,137,274.83

	27
	0.12518682
	5.43654041
	$201,443.10
	$25,218.02
	$1,095,153.54

	28
	0.11591372
	5.03383372
	$209,500.82
	$24,284.02
	$1,054,592.30

	29
	0.10732752
	4.66095714
	$217,880.85
	$23,384.61
	$1,015,533.32

	30
	0.09937733
	4.31570106
	$226,596.09
	$22,518.51
	$977,920.98

	31
	0.09201605
	3.99601950
	$235,659.93
	$21,684.50
	$941,701.68

	32
	0.08520005
	3.70001805
	$245,086.33
	$20,881.37
	$906,823.84

	33
	0.07888893
	3.42594264
	$254,889.78
	$20,107.98
	$873,237.77

	34
	0.07304531
	3.17216911
	$265,085.37
	$19,363.24
	$840,895.63

	35
	0.06763454
	2.93719362
	$275,688.79
	$18,646.08
	$809,751.35

	36
	0.06262458
	2.71962373
	$286,716.34
	$17,955.49
	$779,760.56

	37
	0.05798572
	2.51817012
	$298,184.99
	$17,290.47
	$750,880.54

	38
	0.05369048
	2.33163900
	$310,112.39
	$16,650.08
	$723,070.15

	39
	0.04971341
	2.15892500
	$322,516.89
	$16,033.41
	$696,289.77

	40
	0.04603093
	1.99900463
	$335,417.56
	$15,439.58
	$670,501.26

	41
	0.04262123
	1.85093021
	$348,834.27
	$14,867.75
	$645,667.88

	42
	0.03946411
	1.71382427
	$362,787.64
	$14,317.09
	$621,754.26

	43
	0.03654084
	1.58687432
	$377,299.14
	$13,786.83
	$598,726.32

	44
	0.03383411
	1.46932808
	$392,391.11
	$13,276.20
	$576,551.27

	45
	0.03132788
	1.36048896
	$408,086.75
	$12,784.49
	$555,197.52

	46
	0.02900730
	1.25971200
	$424,410.22
	$12,310.99
	$534,634.65

	47
	0.02685861
	1.16640000
	$441,386.63
	$11,855.03
	$514,833.37

	48
	0.02486908
	1.08000000
	$459,042.10
	$11,415.95
	$495,765.47

	49
	0.02302693
	1.00000000
	$477,403.78
	$10,993.14
	$477,403.78

	
	
	
	PV & FV Totals
	$1,186,689.33
	$51,534,854.39


Melissa should choose the computer science career because it has higher PV (and hence also higher FV) than the financial analyst 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 at the end of each career are not directly comparable if the careers are of different length as is the case in this example. One must first adjust the FV of the shorter career by the relevant FVIF to obtain the time value equivalent that can be compared to the FV for the longer career. In this example, the FV of the Computer Science career at t = 48 must be multiplied by 1.08 to convert it to a FV at t = 49. FVCS @ t=49 = $51,615,693.84 x 1.08 = $55,744,949.35.
1/5 mark for correct PV or FV of EACH cash flow (49 for computer scientist including and 50 for financial analyst including cash flows @ t = 0) for a total of 19.80 marks
1.35 marks bonus if all computer science PV or FV cash flow calculations are correct

1.35 marks bonus if all financial analyst PV or FV cash flow calculations are correct
½ mark for EACH career PV or FV at t = 49 for a total of 1 mark

1 mark for correct conclusion given your results

½ mark additional credit for everything correct
Computer Science Career Using a Scientific or Financial Calculator:
 
[image: image1.wmf]

[image: image2.wmf]
Finance Career Using a Scientific or Financial Calculator:
 
[image: image3.wmf]
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Since the computer science career has higher PV, your advice to Melissa should be to pursue the finance career.

Scientific or Financial Calculator Marking Scheme:
3 marks for correct expression for PV of undergraduate computer science studies

3 marks for correct expression for PV of computer scientist’s first 2 years of work

3 marks for correct expression for PV of graduate computer science studies

3 marks for correct expression for PV of computer scientist’s 40 consecutive years of work

3 marks for correct expression for PV of undergraduate finance studies

3 marks for correct expression for PV of financial manager’s 45 years of work

¾ mark for correct value for EACH of the above expressions for a total of 4.5 marks
½ mark for EACH career PV for a total of 1 mark

1 mark for correct conclusion given your results

½ mark for everything correct

2.
(25 marks) The Dwindling Reserves Oil Company (DROC) expects to pay a dividend of $100 in fiscal 2011. DROC expects its dividends to grow from $100 at a compound growth rate of 20% per year for fiscal years 2012 through 2014. DROC then expects dividends to grow from the 2014 level at a compound growth rate of 10% per year for fiscal years 2015 through 2020. Thereafter, DROC expects to cut dividends at a compounded rate of 10 percent per year from the fiscal 2020 level for the foreseeable future. Shareholders feel that the required rate of return is 10 percent.

a.
What is a fair market share price for DROC at the BEGINNING of the fiscal year 2021?
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Marking Scheme:
2 marks
correct numerical expression for D11
1 mark
correct value for D11
1 mark
correct numerical expression for P10
1 mark
correct value for P10
b.
What is a fair market share price for DROC at the BEGINNING of the fiscal year 2015?
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Marking Scheme:
1 mark
correct numerical expression for PV of dividends

1 mark
correct value for PV of dividends

1 mark
correct numerical expression for PV of P10, given answer to part a
1 mark
correct value for PV of P10, given your answer to part a

1 mark
correct value for P4, given your answer to part a

NB. Some students may not realize the dividends for the years 2015 through 2020 all have the same PV at the beginning of year 2015 (i. e. at t = 4) as the dividend just paid at the end of 2014. If they correctly calculate the PV of each dividend individually and sum correctly, they still should receive the 2 credits for the dividends.

c. What is a fair market share price for DROC at the BEGINNING of the fiscal year 2011?
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Marking Scheme:

1 mark
correct numerical expression for PV of dividends

1 mark
correct value for PV of dividends

1 mark
correct numerical expression for PV of P4, given answer to part b
1 mark
correct value for PV of P4, given your answer to part b

1 mark
correct value for P0, given your answer to part b

NB. Some students may not realize that the growth annuity can be used to calculate the PV of the first 4 dividends. If they correctly calculate the PV of each dividend individually and sum correctly, they still should receive the 2 credits for the dividends.

d. Suppose an investor bought a share of DROC at the fair market price at the BEGINNING of the fiscal year 2015 and sold it at the fair market price at the BEGINNING of fiscal year 2016. What is the investor’s expected dividend yield, capital gains yield, and total yield?

Total Yield = 10.00%

Dividend Yield = 
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Cap Gains Yld = Tot Yld – Div Yld = 10.00% - 10.47619% = - 0.47619%
Alternatively, one could directly calculate the capital gains yield.
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Cap Gains Yld = 
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Marking Scheme:

2 marks
correct value of 10.00% for total yield

1 mark
correct value of 10.48% for dividend yield

1 mark
correct value of – 0.48% for capital gains yield

1 mark
additional credit if all values correct
e. Suppose an investor bought a share of DROC at the fair market price at the BEGINNING of the fiscal year 2020 and sold it at the fair market price at the BEGINNING of fiscal year 2021. What is the investor’s expected dividend yield, capital gains yield, and total yield?

Total Yield = 10.00%
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Dividend Yld = 
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Cap Gains Yld = Total Yld – Divid Yld = 10.00% - 20.00% = - 10.00%
Alternatively, one could directly calculate the capital gains yield.

Cap Gains Yld = 
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Marking Scheme:

2 marks
correct value of 10.00% for total yield

1 mark
correct value of 20.00% for dividend yield

1 mark
correct value of – 10.00% for capital gains yield

1 mark
additional credit if all values correct

NB. These results are no surprise. Starting in 2021, dividends DECLINE by 10% per annum. Therefore, someone who wants to buy the stock at the BEGINNING of 2021 is looking at a stream of dividends where the first, second, etc. dividends are EACH 10% less than the corresponding dividends (i.e. first, second, etc.) of someone who bought the stock at the BEGINNING of 2020. Therefore, the 2021 price MUST be 10% less than the 2020 price, i.e. a capital LOSS of 10%.
3.
(25 marks) The stock of AmZilla Technologies (AZT) currently sells for $107 per share. The dividend just paid, D0, was $7 per share, and dividends are currently growing at a compound rate of 7 percent. The coupon interest rate is 6 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 16 percent and AZT’s current stock beta is 0.80. AZT is considering the following 3 investments:


Investment #1

AZT could buy Dragon Software (DS) by exchanging AZT shares for DS shares. This would raise the expected growth rate of AZT shares from 7 percent to 8 percent and its stock beta from 0.80 to 0.90.


Investment #2


 AZT could enter the consumer electronics market with a 3-D handicam. This would raise the expected growth rate of AZT shares from 7 percent to 9 percent and its stock beta from 0.80 to 1.00.


Investment #3


AZT could start producing industrial robots. This would raise the expected growth rate of AZT shares from 7 percent to 10 percent and its stock beta from 0.80 to 1.10.

a.
(15 marks) Assuming that AZT 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
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Since Investment #1 will increase share price, AT should consider this investment.

Investment #2
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Investment #2 will also increase share price. Since Investment #2 leads to a greater increase in share price and the investments are mutually exclusive, AZT should undertake Investment #2 unless Investment #3 leads to a higher share price than $109.

Investment #3
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Since Investment #3 causes a larger share price increase than Investment #2, AFT should undertake Investment #3.

Marking Scheme:

1 mark for correctly substituting into the SML for EACH investment (3 marks total)
1 mark for correct value for cost of equity for EACH investment (3 marks total)
1 mark for correctly substituting into Gordon price formula for EACH invest. (3 marks total)
1 mark for correct price result for EACH investment (3 marks total)
1 mark for correct conclusion for EACH investment (3 marks total)

b.
(5 marks) What would the beta for AZT shares have to be under the DS acquisition for AZT to be indifferent between the DS acquisition and the industrial robot investment? (Do not consider the 3-D handicam investment or the status quo in this analysis.)

The price under the DS acquisition must be the industrial robot share price of $110 for one to be indifferent between the DS acquisition and the industrial robot investment. So, use the Gordon constant growth model in yield form to determine the indifference k1.
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Now from the SML, solve for the value of b1 that is consistent with k1 = 14.87%.
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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
1 mark additional credit if everything correct

c.
(5 marks) What would the growth for AZT shares have to be under the 3-D handicam investment for AZT to be indifferent between the handicam investment and the status quo (Do not consider the DS acquisition or the industrial robot investment in this analysis.)

For one to be indifferent, the price under the 3-D handicam would need to be the status quo price of $107. So, solve for the unknown g2 in the Gordon constant growth model.
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Marking Scheme:

2 marks for recognizing that the AZT share price after the 3-D handicam investment must now be the $107 status quo price.

1 mark for correctly substituting into the Gordon constant growth model GIVEN your previous results

1 mark for solving for the correct value of g2 GIVEN your previous results

1 mark additional credit for everything correct

4.
(20 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 $40,000. The CIBC is willing to provide Richard and Dominque with a $40,000 car loan with no money down. The bank offers them a fixed rate of 4.80 percent compounded monthly for a 5-year term and 5-year amortization period. Since Richard and Dominique are both paid weekly, they elect to make weekly payments. For convenience, assume that there are EXACTLY 52 weekly periods 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 weekly payment in part c. to the nearest penny.
Excel Approach:

	
	
	CAR LOAN AMORTIZATION SCHEDULE 
	
	

	
	
	
	
	
	

	
	INPUT DATA
	
	
	
	

	
	$40,000.00 
	 = PV  = Loan amount or present value

	
	4.800000%
	 = inom  = Quoted interest rate or annual percentage rate (APR)

	
	12
	 = m  = # of compounding periods per year

	
	52
	 = p  = # of payment periods per year

	
	5
	 = n  = Amortization in years

	
	5
	 = t  = Loan term in years, t < or = n

	
	
	
	
	
	

	
	OUTPUT DATA
	
	
	
	

	
	$173.09 
	 = PMT = Payment per period

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

	
	$45,002.06 
	 = PAY = Total payments during loan term

	
	$5,002.06 
	 = INT = Total interest paid during term

	
	$40,000.00 
	 = PRN  = Total principal paid during term

	
	0.400000%
	 = im= inom/m = Effective compounding period rate

	
	4.907021%
	 = ieff = (1 + im)m - 1 = Effective annual rate

	
	0.092166%
	 = ip = (1 + ieff)1/p - 1 = Effective payment period rate

	
	4.792633%
	 = inom* = pip = Equivalent or implied APR based on the payment frequency p

	
	260
	 = N = np = # of payment periods to amortize the loan

	
	260
	 = T = tp = # of payment periods during term of the loan (not to exceed 360)

	
	
	
	
	
	

	
	PAYMENT
	TOTAL
	INTEREST
	PRINCIPAL
	REMAINING

	
	PERIOD
	PAYMENT
	PAYMENT
	PAYMENT
	BALANCE

	
	0
	$0.00 
	$0.00 
	$0.00 
	$40,000.00 

	1
	1
	$173.09 
	$36.87 
	$136.22 
	$39,863.78 

	2
	2
	$173.09 
	$36.74 
	$136.35 
	$39,727.43 

	3
	3
	$173.09 
	$36.62 
	$136.47 
	$39,590.96 


Using the Loan Amortization.xls Excel template from the Excel Templates subfolder of the Course Materials folder for adm2350m on doc-depot, the effective annual rate is 4.907021%.

Excel Marking Scheme:
1 mark for recognizing the usefulness of the loan amortization template

1 mark for quoted rate = 4.80%

1 mark for m = 12 and p = 52

1 mark for correct value of 4.907021%
1 mark additional credit for everything correct

Scientific Calculator Approach:
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Scientific Calculator Marking Scheme:

1 mark for correct expression

1 mark for quoted rate = 4.80%

1 mark for m = 12 and p = 52

1 mark for correct value of 4.907021%
1 mark additional credit for everything correct
Financial Calculator Approach:

Keystrokes



Display

[2nd][Format][6][ENTER]

DEC = 6.000000

[2nd][I Conv][4][.][8][ENTER]
NOM = 4.800000

[up arrow][1][2][ENTER]

C/Y = 12.000000

[up arrow][CPT]



EFF = 4.907021

Financial Calculator Marking Scheme:
1 mark for recognizing the usefulness of the IConv menu

1 mark for NOM = 4.80%

1 mark for C/Y = 12

1 mark for effective annual rate of 4.907021%
1 mark additional credit for everything correct

Alternative Financial Calculator Approach:

Keystrokes



Display

[2nd][Format][8][ENTER]

DEC =  8.00000000

[2nd][P/Y][5][2][ENTER]

P/Y = 52.00000000

[down arrow][1][2][ENTER]

C/Y = 12.00000000
[C/CE]

[2nd][CLR TVM]

[5][2][N]




N = 52.00000000

[4][.][8][I/Y]



I/Y = 4.80000000

[1][+/-][PV]




PV = - 1.00000000

[0][PMT]




PMT = 0.00000000

[CPT][FV]




FV = 1.04907021

The computed FV of 1.04907021 represents 1 plus the effective annual rate. Subtracting 1 and multiplying by 100% gives the effective annual rate of 4.907021%.

Alternative Financial Calculator Marking Scheme:

1 mark for NOM = 4.80%

1 mark for P/Y = 52 and C/Y = 12

1 mark for N = 52

1 mark for PV = - 1 and expressed or implied PMT = 0 or [2nd][CLR TVM]

1 mark for correct value of 4.907021% for effective annual rate
b. (5 marks) What is the effective weekly rate that the CIBC is offering? Calculate the effective weekly rate in decimal form as 0.0xxxxxxx or in percentage form as x.xxxxxx% to ensure that you can calculate the weekly payment in part c. to the nearest penny. 
Excel Approach:

From the Excel table in Part a., the effective weekly interest rate is 0.092166%.
Excel Marking Scheme:
1 mark for quoted rate = 4.80%

1 mark for m = 2

1 mark for p = 52

1 mark for correct value of 0.092166%
1 mark additional credit for everything correct

Scientific Calculator Approach:
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Scientific Calculator Marking Scheme:

2 marks for correct expression for effective weekly rate

1 mark for correctly substituting into effective weekly rate formula given previous results

1 mark for correct value of effective weekly rate given previous results

1 mark for everything correct

Financial Calculator Approach:

Keystrokes



Display

[2nd][Format][6][ENTER]

DEC = 6.00000000
[2nd][I Conv][4][.][8][ENTER]
NOM = 4.800000

[up arrow][1][2][ENTER]

C/Y = 12.000000

[up arrow][CPT]



EFF = 4.907021
[down arrow][5][2][ENTER]

C/Y = 52.00000000
[down arrow][CPT]


NOM = 4.792633%
This new nominal rate would be the quoted rate based on compounding 52 times per year. Thus, the effective weekly rate is 4.792633%/52 = 0.092166%. Note that the first 4 lines of keystrokes were already done in Part a.

Financial Calculator Marking Scheme:
1 mark for effective annual rate of 4.907021%

1 mark for C/Y = 52 after EFF is determined with C/Y = 12

1 mk. for nominal rate of 4.74763468% based on bi-weekly compounding

1 mark for expression inom*/52 for calculating weekly effective rate

1 mark for correct value of 0.092166% for the effective weekly rate
Alternative Financial Calculator Approach:

Keystrokes



Display

[2nd][Format][8][ENTER]

DEC = 8.00000000

[2nd][P/Y][5][2][ENTER]

P/Y = 52.00000000

[down arrow][1][2][ENTER]

C/Y = 12.00000000
[CE/C]

[2nd][CLR TVM]

[1][N]





N = 1.00000000

[4][.][8][I/Y]



I/Y = 4.80000000

[1][+/-][PV]




PV = - 1.00000000

[0][PMT]




PMT = 0.00000000

[CPT][FV]




FV = 1.00092166

The computed FV of 1.00092166 represents 1 plus the effective weekly rate. Subtracting 1 and multiplying by 100% gives the effective weekly rate of 0.092166%. 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.

Alternative Financial Calculator Marking Scheme:

1 mark for NOM = 4.80%

1 mark for P/Y = 52 and C/Y = 12

1 mark for N = 1

1 mark for PV = - 1 and expressed or implied PMT = 0 or [2nd][CLR TVM]

1 mark for correct value of 0.092166% for effective weekly rate
c. (5 marks) To the nearest penny, what is the weekly payment that Richard and Dominique must make?

Excel Approach:
From the Excel table in Part a., the weekly total payment is $173.09.
Excel Marking Scheme:
1 mark for PV = $40,000

1 mark for amortization = term = 5

1 mark for quoted rate = 4.80%

1 mark for m = 12 and p = 52

1 mark for correct value of $173.09

Scientific Calculator Approach:


[image: image27.wmf]P

V

I

F

A

k

w

e

e

k

l

y

,

n

f

=

1

-

1

1

+

k

w

e

e

k

l

y

(

)

n

f

é

ë

ê

ê

ù

û

ú

ú

k

w

e

e

k

l

y

P

V

I

F

A

k

w

e

e

k

l

y

,

n

f

=

1

-

1

1

.

0

0

0

9

2

1

6

6

5

´

5

2

é

ë

ê

ù

û

ú

0

.

0

0

0

9

2

1

6

6

=

2

3

1

.

0

9

9

8

0

0


where nf = 5 x 52 = 260
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Scientific Calculator Marking Scheme:

1 mark for correct formula for PVIFA

1 mark for correct value for PVIFA GIVEN effective weekly rate

1 mark for correct formula for payment

1 mark for correctly substituting into formula GIVEN PVIFA value

1 mark for correct value of payment GIVEN PVIFA value

Note that some students may not decompose the PMT formula and thus may not separately calculate the value of PVIFA.

Financial Calculator Approach:

Keystrokes



Display

[2nd][Format][2][ENTER]

DEC = 2.00

[2nd][P/Y][5][2][ENTER]

P/Y = 52.00

[down arrow][1][2][ENTER]
C/Y = 12.00

[CE/C]

[2nd][CLR TVM]

[5][2ND][xP/Y]



260.00

[N]





N = 260.00

[4][.][8][I/Y]



I/Y = 4.80

[4][0][0][0][0][PV]


PV = 40,000.00

[0][FV]




FV = 0.00

[CPT][PMT]



PMT = - 173.09

Financial Calculator Marking Scheme:
1 mark for P/Y = 52 and C/Y = 12 

1 mark for N = 260 

1 mark for I/Y = 4.80% and expressed or implied FV = 0 or [2nd][CLR TVM]

1 mark for PV = $40,000 

1 mark for correct value for the weekly payment of $173.09

NB. Students may use the effective payment period rate calculated in Part a. In this case P/Y = C/Y = 1 and I/Y = 0.092166.
d. (5 marks) To the nearest penny, how much of the THIRD payment will be INTEREST repayment?

Excel and Scientific Calculator Approaches:

From the Excel table in part a. that includes the amortization schedule for the first three payments, we see that the interest payment for the third period is $36.62.

Excel and Scientific Calculator Marking Schemes:
1 mark for correct value for first period interest payment

1 mark for correct value for first period principal payment

1 mark for correct value for first period remaining balance

1 mark for correct value for third period interest payment
1 mark for everything correct

Financial Calculator Approach:

Keystrokes



Display

[2nd][Amort][3][ENTER]

P1 = 3.00

[down arrow][3][ENTER]

P2 = 3.00

[down arrow]



BAL = 39,590.96
[down arrow]



PRN = - 137.47
[down arrow]



INT = - 36.62
Now to calculate the three-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 = 3.00

[down arrow]



BAL = 39,590.96
[down arrow]



PRN = - 409.04
[down arrow]



INT = - 110.23

Note that the problem did not ask the students to calculate the three-period totals. This was done to show the students using the BAII+ how to easily do this calculation.

Financial Calculator Marking Scheme:

1 mark for P1 = 3.00

1 mark for P2 = 3.00

1 mark for BAL = 39,590.96

1 mark for PRN = - 137.47

1 mark for INT = - 36.62

NB. Students using the BAII+ might not show the balance and principal. So long as they clearly indicate that they were properly using the amortization menu of the BAII+ and obtained the correct interest payment, they should receive full credit.
e. (5 marks) Before completing their minivan purchase, both Richard and Dominique become employees of the Government of Canada. Since they now will both be paid bi-weekly (i.e. once every two weeks), they elect to change the frequency of auto loan payments to bi-weekly. Using the concept of compound interest but without actually doing any calculation, explain whether each bi-weekly payment will be more than, equal to, or less than twice the weekly payment that you previously calculated.

Suppose the Dubois family “skipped” the first weekly payment and “doubled up” on the second weekly payment. Since they would NOT be making a payment at the end of 1 week, principal outstanding would be increasing by the omitted first interest payment. Compared to principal outstanding if the first payment were made, principal outstanding would be higher by the total payment (i.e. omitted principal repayment plus omitted interest payment). Thus, the total payment in week 2 would have to be twice the weekly total payment PLUS the extra accrued interest in week 2 because of the higher principal outstanding after week 1. By “skipping” every odd week payment, the Dubois family would have to more than “double up” each even week payment. This illustrates the power of compound interest.

Marking Scheme:

5 marks credit for a reasonable discussion of why the bi-weekly payment must be more than twice the weekly payment.

Advanced Material (Not Required):

Based on the above discussion, the bi-weekly payment should be twice the weekly payment PLUS the product of the extra principal outstanding in every even week (i.e. the missed total payment in the previous odd week) times the effective weekly interest rate. That is, the bi-weekly payment should be (2 x $179.03) + ($173.09 x 0.0092166) = $346.18 + $0.1595 = $346.34 to the nearest penny.

Let’s actually calculate the bi-weekly payment using the BAII+ financial calculator. Set P/Y = 26, C/Y = 12, N = 130, I/Y = 4.80, PV = 40,000, FV = 0, and CPT PMT = $346.33. 

The 1 penny discrepancy reflects the fact that the both the weekly and bi-weekly payment are rounded to the nearest penny and neither payment exactly amortizes the loan. With weekly payments, the last payment must be $173.09 - $1.34 = $171.75 to exactly amortize the loan. That is, with the BAII+, the remaining balance after 260 weekly payments is - $1.34. This represents an overpayment of principal (and, hence, an overpayment for the total payment) in the last period of $1.34. In other words, the weekly payment when rounded to the nearest penny rounds UP to $173.09, which cumulatively results in the $1.34 overpayment of principal in the last period.

With bi-weekly payments, the last payment must be $346.33 + $0.05 = $346.38 to exactly amortize the loan. That is, with the BAII+, the remaining balance after 130 bi-weekly payments is + $0.05. This represents an underpayment of principal (and, hence, an underpayment of the total payment) in the last period of $0.05. Thus, the bi-weekly payment when rounded to the nearest penny rounds DOWN to $346.33.

Note that if one used the Excel loan amortization template, the last payment would automatically be shown as $1.34 less for weekly payments and $0.05 more for bi-weekly payments with corresponding adjustments to the last principal payments.

If both the weekly and bi-weekly payments were calculated to the nearest 1/100 of a cent, we would obtain a weekly payment of $173.0854 and a bi-weekly payment of $346.3303. Two times the weekly payment would be $346.1708. Adding the previously calculated $0.1595 to this result gives $346.3303.
www.telfer.uOttawa.ca
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