MBA 803 – Homework #1
Financial Decision Making and Time Value of Money

Dr. Stanley D. Longhofer

1) Suppose your employer offers you a choice between a $6,000 bonus and 200 shares of the company stock. Whichever one you choose will be awarded today. The stock is currently trading for $34 per share.
a) Suppose that if you receive the stock bonus, you are free to trade it. Which form of the bonus should you choose? What is its value?
On the face of it, the 200 shares of the company stock trading at $34 is worth $6800. Any rational economic agent will prefer more to less, and hence the bonus packaged in the form of 200 shares company stock will be chosen. 
b) Suppose that if you receive the stock bonus, you are required to hold it for at least one year. What can you say about the value of the stock bonus now? What will your decision depend on?
Holding the stock for one year will depend on the trajectory of the prices of the stock in the market and the prevailing discount rate (required rate of return). Holding $6800 worth of stock might not have the same value in the next one year after taking into consideration the rate of inflation and the discount rate. 
2) You have an investment opportunity in Japan. It requires an investment of $1 million today and will produce a cash flow of ¥125 million in one year with no risk. Suppose the risk-free interest rate in the United States is 2%, the risk-free interest rate in Japan is 4%, and the current competitive exchange rate is ¥128 per $1. What is the NPV of this investment? Is it a good opportunity?


NPV =   – the initial investment 
          =   - $1million 
         = $939002.40 – $ 1million 
         = -60995.60
This is definitely a bad investment. The investment provides a negative cash flow at present value in the next one year. 


3) Consider two securities that pay risk-free cash flows over the next two years and that have the current market prices shown here:
	Security
	Price Today
	Cash Flow in 1 Year
	Cash Flow in 2 Years

	B1
	$92
	$100
	$0

	B2
	$84
	$0
	$100  


a) What is the no-arbitrage price of a security that pays cash flows of $100 in one year and $100 in two years?
This security has the same cash flows as a portfolio of one share of B1 and one share of B2. Therefore, its no-arbitrage price is 92 + 84 = $176.
b) What is the no-arbitrage price of a security that pays cash flows of $100 in one year and $400 in two years?
This security has the same cash flows as a portfolio of one share of B1 and four shares of B2. Therefore, its no-arbitrage price is 92 + 4 × 84 = $ 428
c) Suppose a security with cash flows of $100 in one year and $50 in two years is trading for a price of $130. What arbitrage opportunity is available?
There is an arbitrage opportunity because the no-arbitrage price should be $130 = (92 / 2 + 84). One should buy two shares of the security at $130/share and sell one share of B1 and two shares of B2. Total profit would be $0 = (92 + 84 × 2 - 130 × 2).
4) If you put $2,000 into an investment account that will earn you 8 percent per year, how much will you have in your account at the end of 10 years?
FV = P (1+r) t
             = $2000 (1+8%)10
          = $4317.85 
5) Suppose you are offered a security that will pay you $4,000 in five years. 
a) If you can earn 12 percent on an investment with similar risk, how much is this security worth to you today?
PV = 
     = 
      = $2269.71 
b) Should you purchase this security at a price of $2,300?
The present value of the security is $2269.71, and a price of $2300 indicates that its value on the market is overstated. 
6) Your buddy in mechanical engineering has invented a money machine. The main drawback of the machine is that it is slow. It takes one year to manufacture $1,000. However, once built, the machine will last forever and will require no maintenance. The machine can be built immediately, but it will cost $12,000 to build. Your buddy wants to know if he should invest the money to construct it. 
a) If the interest rate is 8 percent per year, what should your buddy do?
=  - initial investment 
 =  -$12000
 = $500 
In the first year, it appears to be a good idea. 

b) Suppose now that the machine takes one year to build. How would this change your answer? 
This is because the earnings will be received in the second year. 
= -$12000 +
= -$425.93 
7) You are thinking of building a new machine that will save you $50,000 in the first year. The machine will then begin to wear out so that the savings decline at a rate of 2.5 percent per year forever. What is the present value of the savings if the discount rate is 8 percent per year?


The savings per year is $ 50000. the present worth of those savings in perpetuity would be $50000 / .08 assuming that the $50000 per year did not decrease by 2% per year.
that value would be equal to $625000
Assume that end of year payments are being made. This means that the first savings is at the end of the first year but the present value of all payments is brought back to the beginning of the first year. This includes the first payment. The present value of the first payment is $50000 / 1.08 = $46296.3. 
After the end of the first year, the savings are being diminished by 2.5% of the current value of the payments. This means that the savings at the end of the second year is equal to .975 * %50000 and the savings at the end of the third year is equal to .97.5^2.5 * $50000, etc.
The present value of the savings at the end of the second year brought back to the end of the first year would therefore be $50000 * .975 / 1.08 = $45138. 
Since ($50000 * .975) / 1.08 is equivalent to $50000 / 1.196308, this rate of 1.196308 can be used in stimulating 2.5 percent every year divided by 8 percent each year.
   The PV = $476190.48. (Appendix) 



8) You work for a company that has developed a new product. You expect that the product’s profits will be $3 million in its first year and that this amount will grow at a rate of 4% per year for the next 10 years. After that, competition from knock-off competitors will likely drive profits to zero. What is the present value of the product if the interest rate is 13 percent per year?

	Years 
	Cash flow 
	Discount factor, discount rate = 13%
	Present Value of the product  

	1
	$3,000,000.00
	0.884955752
	$2,654,867.26

	2
	$3,120,000.00
	0.783146683
	$2,443,417.65

	3
	$3,244,800.00
	0.693050162
	$2,248,809.17

	4
	$3,374,592.00
	0.613318728
	$2,069,700.47

	5
	$3,509,575.68
	0.542759936
	$1,904,857.07

	6
	$3,649,958.71
	0.480318527
	$1,753,142.79

	7
	$3,795,957.06
	0.425060644
	$1,613,511.95

	8
	$3,947,795.34
	0.376159862
	$1,485,002.15

	9
	$4,105,707.15
	0.332884833
	$1,366,727.64

	10
	$4,269,935.44
	0.294588348
	$1,257,873.23
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Appendix 


	Time point 
	Savings 
	PV of savings at 8% discount rate a year
	cumulative PV of savings  

	0
	
	
	

	1
	$50,000 
	$46,296 
	$46,296 

	2
	$48,750.0 
	$41,795.27 
	$88,091.56 

	3
	$47,531.3 
	$37,731.84 
	$125,823.40 

	4
	$46,343.0 
	$34,063.47 
	$159,886.87 

	5
	$45,184.4 
	$30,751.74 
	$190,638.61 

	6
	$44,054.8 
	$27,761.99 
	$218,400.59 

	7
	$42,953.4 
	$25,062.91 
	$243,463.50 

	8
	$41,879.6 
	$22,626.23 
	$266,089.73 

	9
	$40,832.6 
	$20,426.46 
	$286,516.19 

	10
	$39,811.8 
	$18,440.56 
	$304,956.75 

	11
	$38,816.5 
	$16,647.72 
	$321,604.47 

	12
	$37,846.1 
	$15,029.19 
	$336,633.67 

	13
	$36,899.9 
	$13,568.02 
	$350,201.69 

	14
	$35,977.4 
	$12,248.91 
	$362,450.60 

	15
	$35,078.0 
	$11,058.04 
	$373,508.64 

	16
	$34,201.0 
	$9,982.96 
	$383,491.60 

	17
	$33,346.0 
	$9,012.39 
	$392,503.99 

	18
	$32,512.4 
	$8,136.19 
	$400,640.18 

	19
	$31,699.5 
	$7,345.17 
	$407,985.34 

	20
	$30,907.1 
	$6,631.05 
	$414,616.40 

	21
	$30,134.4 
	$5,986.37 
	$420,602.77 

	22
	$29,381.0 
	$5,404.36 
	$426,007.13 

	23
	$28,646.5 
	$4,878.94 
	$430,886.07 

	24
	$27,930.3 
	$4,404.60 
	$435,290.66 

	25
	$27,232.1 
	$3,976.37 
	$439,267.03 

	26
	$26,551.3 
	$3,589.78 
	$442,856.81 

	27
	$25,887.5 
	$3,240.77 
	$446,097.58 

	28
	$25,240.3 
	$2,925.70 
	$449,023.28 

	29
	$24,609.3 
	$2,641.26 
	$451,664.54 

	30
	$23,994.1 
	$2,384.47 
	$454,049.00 

	31
	$23,394.2 
	$2,152.64 
	$456,201.65 

	32
	$22,809.4 
	$1,943.36 
	$458,145.00 

	33
	$22,239.1 
	$1,754.42 
	$459,899.43 

	34
	$21,683.1 
	$1,583.85 
	$461,483.28 

	35
	$21,141.1 
	$1,429.87 
	$462,913.14 

	36
	$20,612.5 
	$1,290.85 
	$464,204.00 

	37
	$20,097.2 
	$1,165.35 
	$465,369.35 

	38
	$19,594.8 
	$1,052.05 
	$466,421.40 

	39
	$19,104.9 
	$949.77 
	$467,371.17 

	40
	$18,627.3 
	$857.43 
	$468,228.61 

	41
	$18,161.6 
	$774.07 
	$469,002.68 

	42
	$17,707.6 
	$698.81 
	$469,701.49 

	43
	$17,264.9 
	$630.87 
	$470,332.36 

	44
	$16,833.3 
	$569.54 
	$470,901.90 

	45
	$16,412.4 
	$514.17 
	$471,416.07 

	46
	$16,002.1 
	$464.18 
	$471,880.25 

	47
	$15,602.1 
	$419.05 
	$472,299.30 

	48
	$15,212.0 
	$378.31 
	$472,677.61 

	49
	$14,831.7 
	$341.53 
	$473,019.14 

	50
	$14,460.9 
	$308.32 
	$473,327.46 

	51
	$14,099.4 
	$278.35 
	$473,605.81 

	52
	$13,746.9 
	$251.29 
	$473,857.10 

	53
	$13,403.2 
	$226.86 
	$474,083.95 

	54
	$13,068.2 
	$204.80 
	$474,288.75 

	55
	$12,741.5 
	$184.89 
	$474,473.64 

	56
	$12,422.9 
	$166.91 
	$474,640.56 

	57
	$12,112.4 
	$150.69 
	$474,791.24 

	58
	$11,809.5 
	$136.04 
	$474,927.28 

	59
	$11,514.3 
	$122.81 
	$475,050.09 

	60
	$11,226.4 
	$110.87 
	$475,160.96 

	61
	$10,945.8 
	$100.09 
	$475,261.05 

	62
	$10,672.1 
	$90.36 
	$475,351.41 

	63
	$10,405.3 
	$81.58 
	$475,432.99 

	64
	$10,145.2 
	$73.64 
	$475,506.63 

	65
	$9,891.6 
	$66.48 
	$475,573.12 

	66
	$9,644.3 
	$60.02 
	$475,633.14 

	67
	$9,403.2 
	$54.19 
	$475,687.33 

	68
	$9,168.1 
	$48.92 
	$475,736.24 

	69
	$8,938.9 
	$44.16 
	$475,780.40 

	70
	$8,715.4 
	$39.87 
	$475,820.27 

	71
	$8,497.5 
	$35.99 
	$475,856.26 

	72
	$8,285.1 
	$32.49 
	$475,888.76 

	73
	$8,078.0 
	$29.33 
	$475,918.09 

	74
	$7,876.0 
	$26.48 
	$475,944.57 

	75
	$7,679.1 
	$23.91 
	$475,968.48 

	76
	$7,487.1 
	$21.58 
	$475,990.06 

	77
	$7,300.0 
	$19.48 
	$476,009.55 

	78
	$7,117.5 
	$17.59 
	$476,027.14 

	79
	$6,939.5 
	$15.88 
	$476,043.02 

	80
	$6,766.0 
	$14.34 
	$476,057.35 

	81
	$6,596.9 
	$12.94 
	$476,070.30 

	82
	$6,432.0 
	$11.68 
	$476,081.98 

	83
	$6,271.2 
	$10.55 
	$476,092.53 

	84
	$6,114.4 
	$9.52 
	$476,102.05 

	85
	$5,961.5 
	$8.60 
	$476,110.65 

	86
	$5,812.5 
	$7.76 
	$476,118.41 

	87
	$5,667.2 
	$7.01 
	$476,125.42 

	88
	$5,525.5 
	$6.33 
	$476,131.74 

	89
	$5,387.4 
	$5.71 
	$476,137.45 

	90
	$5,252.7 
	$5.16 
	$476,142.61 

	91
	$5,121.4 
	$4.65 
	$476,147.26 

	92
	$4,993.3 
	$4.20 
	$476,151.46 

	93
	$4,868.5 
	$3.79 
	$476,155.26 

	94
	$4,746.8 
	$3.42 
	$476,158.68 

	95
	$4,628.1 
	$3.09 
	$476,161.77 

	96
	$4,512.4 
	$2.79 
	$476,164.56 

	97
	$4,399.6 
	$2.52 
	$476,167.08 

	98
	$4,289.6 
	$2.27 
	$476,169.36 

	99
	$4,182.4 
	$2.05 
	$476,171.41 

	100
	$4,077.8 
	$1.85 
	$476,173.26 

	101
	$3,975.9 
	$1.67 
	$476,174.94 

	102
	$3,876.5 
	$1.51 
	$476,176.45 

	103
	$3,779.6 
	$1.36 
	$476,177.81 

	104
	$3,685.1 
	$1.23 
	$476,179.04 

	105
	$3,592.9 
	$1.11 
	$476,180.15 

	106
	$3,503.1 
	$1.00 
	$476,181.16 

	107
	$3,415.5 
	$0.91 
	$476,182.06 

	108
	$3,330.2 
	$0.82 
	$476,182.88 

	109
	$3,246.9 
	$0.74 
	$476,183.62 

	110
	$3,165.7 
	$0.67 
	$476,184.29 

	111
	$3,086.6 
	$0.60 
	$476,184.89 

	112
	$3,009.4 
	$0.54 
	$476,185.43 

	113
	$2,934.2 
	$0.49 
	$476,185.92 

	114
	$2,860.8 
	$0.44 
	$476,186.36 

	115
	$2,789.3 
	$0.40 
	$476,186.76 

	116
	$2,719.6 
	$0.36 
	$476,187.13 

	117
	$2,651.6 
	$0.33 
	$476,187.45 

	118
	$2,585.3 
	$0.29 
	$476,187.75 

	119
	$2,520.7 
	$0.27 
	$476,188.01 

	120
	$2,457.6 
	$0.24 
	$476,188.25 

	121
	$2,396.2 
	$0.22 
	$476,188.47 

	122
	$2,336.3 
	$0.20 
	$476,188.66 

	123
	$2,277.9 
	$0.18 
	$476,188.84 

	124
	$2,220.9 
	$0.16 
	$476,189.00 

	125
	$2,165.4 
	$0.14 
	$476,189.14 

	126
	$2,111.3 
	$0.13 
	$476,189.27 

	127
	$2,058.5 
	$0.12 
	$476,189.39 

	128
	$2,007.0 
	$0.11 
	$476,189.49 

	129
	$1,956.9 
	$0.10 
	$476,189.59 

	130
	$1,907.9 
	$0.09 
	$476,189.68 

	131
	$1,860.2 
	$0.08 
	$476,189.75 

	132
	$1,813.7 
	$0.07 
	$476,189.82 

	133
	$1,768.4 
	$0.06 
	$476,189.89 

	134
	$1,724.2 
	$0.06 
	$476,189.94 

	135
	$1,681.1 
	$0.05 
	$476,190.00 

	136
	$1,639.1 
	$0.05 
	$476,190.04 

	137
	$1,598.1 
	$0.04 
	$476,190.09 

	138
	$1,558.1 
	$0.04 
	$476,190.12 

	139
	$1,519.2 
	$0.03 
	$476,190.16 

	140
	$1,481.2 
	$0.03 
	$476,190.19 

	141
	$1,444.2 
	$0.03 
	$476,190.22 

	142
	$1,408.1 
	$0.03 
	$476,190.24 

	143
	$1,372.9 
	$0.02 
	$476,190.26 

	144
	$1,338.5 
	$0.02 
	$476,190.29 

	145
	$1,305.1 
	$0.02 
	$476,190.30 

	146
	$1,272.4 
	$0.02 
	$476,190.32 

	147
	$1,240.6 
	$0.02 
	$476,190.34 

	148
	$1,209.6 
	$0.01 
	$476,190.35 

	149
	$1,179.4 
	$0.01 
	$476,190.36 

	150
	$1,149.9 
	$0.01 
	$476,190.37 

	151
	$1,121.1 
	$0.01 
	$476,190.38 

	152
	$1,093.1 
	$0.01 
	$476,190.39 

	153
	$1,065.8 
	$0.01 
	$476,190.40 

	154
	$1,039.1 
	$0.01 
	$476,190.41 

	155
	$1,013.2 
	$0.01 
	$476,190.41 

	156
	$987.8 
	$0.01 
	$476,190.42 

	157
	$963.1 
	$0.01 
	$476,190.43 

	158
	$939.1 
	$0.00 
	$476,190.43 

	159
	$915.6 
	$0.00 
	$476,190.43 

	160
	$892.7 
	$0.00 
	$476,190.44 

	161
	$870.4 
	$0.00 
	$476,190.44 

	162
	$848.6 
	$0.00 
	$476,190.45 

	163
	$827.4 
	$0.00 
	$476,190.45 

	164
	$806.7 
	$0.00 
	$476,190.45 

	165
	$786.6 
	$0.00 
	$476,190.45 

	166
	$766.9 
	$0.00 
	$476,190.46 

	167
	$747.7 
	$0.00 
	$476,190.46 

	168
	$729.0 
	$0.00 
	$476,190.46 

	169
	$710.8 
	$0.00 
	$476,190.46 

	170
	$693.0 
	$0.00 
	$476,190.46 

	171
	$675.7 
	$0.00 
	$476,190.46 

	172
	$658.8 
	$0.00 
	$476,190.47 

	173
	$642.3 
	$0.00 
	$476,190.47 

	174
	$626.3 
	$0.00 
	$476,190.47 

	175
	$610.6 
	$0.00 
	$476,190.47 

	176
	$595.4 
	$0.00 
	$476,190.47 

	177
	$580.5 
	$0.00 
	$476,190.47 

	178
	$566.0 
	$0.00 
	$476,190.47 

	179
	$551.8 
	$0.00 
	$476,190.47 

	180
	$538.0 
	$0.00 
	$476,190.47 

	181
	$524.6 
	$0.00 
	$476,190.47 

	182
	$511.5 
	$0.00 
	$476,190.47 

	183
	$498.7 
	$0.00 
	$476,190.47 

	184
	$486.2 
	$0.00 
	$476,190.47 

	185
	$474.0 
	$0.00 
	$476,190.47 

	186
	$462.2 
	$0.00 
	$476,190.47 

	187
	$450.6 
	$0.00 
	$476,190.47 

	188
	$439.4 
	$0.00 
	$476,190.47 

	189
	$428.4 
	$0.00 
	$476,190.47 

	190
	$417.7 
	$0.00 
	$476,190.47 

	191
	$407.2 
	$0.00 
	$476,190.47 

	192
	$397.1 
	$0.00 
	$476,190.47 

	193
	$387.1 
	$0.00 
	$476,190.47 

	194
	$377.5 
	$0.00 
	$476,190.48 

	195
	$368.0 
	$0.00 
	$476,190.48 

	196
	$358.8 
	$0.00 
	$476,190.48 

	197
	$349.8 
	$0.00 
	$476,190.48 

	198
	$341.1 
	$0.00 
	$476,190.48 

	199
	$332.6 
	$0.00 
	$476,190.48 
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