UGBA 103: Introduction to Finance

Instructor: Gregory La Blanc

Homework # 2
Due Friday September 16
SOLUTIONS:

1. This is a finite stream of equally spaced equal payments. In other words it is an annuity. The annuity formula is:
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C = $4.

r = .04 / 52 = .000769231







t = 52 * 30 = 1560

PV = [$4 / (.04 / 52)] * {1 – 1 / (1 + .04 / 52) ^ (52 * 30)]}


= [$4 / .000769231] * [1 – 1 / (1.000769231 ^ 1560)]


= 5200 * [1 – 1 / 3.31858689]


= $3,633.07
Also acceptable:  (continuous compounding approach)

PV = C * [(1 / r) – (1 / r) * (1 / e ^ r * t)]
Here,

r = .04 / 52 = .000769231







t = 52 * 30 = 1560
PV = $4 * [(1 / .000769231) – (1 / .000769231) * (1 / e ^ (.000769231 * 1560))]

      = $3,633.79
2. Hal McRae’s payments look something like this:
	Period
	0
	1
	2
	3
	4
	5
	6
	pds7-25

	Signing bonus
	400,000
	
	
	
	
	
	
	

	Salary
	125000
	125000
	125000
	125000
	125000
	125000
	
	

	Deferred compensation
	
	
	
	
	62500
	62,500

	Bonus
	
	
	45000
	
	45,000
	
	45,000
	


The bonus is calculated by taking the Expected value = .60* 75000

Basically the payments can be broken down into 

a. a lump sum payment of 525,000 which occurs immediately

b. a five period annuity of 125,000 (r=.06)

c. a three period annuity of 45,000 (r=.1236)

d. a 20 period annuity of 62,500 beginning in period 6 (r=.06)

PV =   $525,000 
+ A (t=5, r=.06) 125,000  => $125,000 / 0.06 * [1 – (1 / (1.06 ^ 5))] = $526,545.47
+ A (t=3, r=.1236) 45,000 => $45,000 / 0.1236 * [1 – (1 / (1.1236 ^ 3))] = $107,417.28
+ A (t=20, r=.06) 62,500   *  1/(1.06) ^ 5 => $62,500 / 0.06 * [1 – (1 / (1.06 ^ 20))] = $716,870.08 * 1/(1.06) ^ 5 = $535,687.02
= $1,694,649.77
where A is short hand for the annuity formula. 

3. Your loan originally had 36 payments on it. Five months have gone by and you have made four payments on it. There are 31 months left and 32 payments (because one is due today!). In order to pay off the loan you must pay the payment that is due right now plus the Present value of all the remaining payments (using the original discount rate).

To find the original discount rate, you use the annuity formula:

PV = (C / r) * [1 – 1 / (1 + r) ^ t]

PV = 4000

C = 132.86

T  = 36

Solve for r = .01
So the payoff amount is = $132.86 + A (t = 31, r =.01) $132.86

PV = $132.86 + $132.86 / 0.01 * [1 – (1 / (1.01 ^ 31))] = $132.86 + $3,526.41 = $3,659.27
4. You want to have a FV of $129,200 and you want to contribute annually to an account (i.e. annuity contributions). Unfortunately, all of our annuity formulas are for present values. This is not a problem. 
PV (annuity contributions) = PV (end goal)

A (t=17, r=.09) C = [$129,200 / (1.09) ^ 17]
a) [$129,200 / (1.09) ^ 17] = C / 0.09 * [1 – (1 / (1.09 ^ 17))] =>

C = $3,494.38
b) $129,200 / (1.09) ^ 17 = $29,854.65
5. Accept if the net effect is positive NPV.

NPV = PV (inflows) – PV (outflows)

The inflows go from period 1-10. the outflows go from period 11-30


= A (t = 10, r = .09) 5000 – A (t = 20, r = .09) 5000 / (1.09) ^ 10
= $5,000 / 0.09 * [1 – (1 / (1.09 ^ 10))] –

    [($5,000 / 0.09 * [1 – (1 / (1.09 ^ 20))]) / ((1.09) ^ 10)]

= $32,088.29 - $19,279.98


= $12,808.31 => Accept
6. This woman wants to buy an annuity with a lump sum. The annuity will go from periods 20 to 35.  So the contribution is equal to the PV of the annuity payments.

PV = A (r =.06, t = 15) 50,000 / (1.06) ^ 19
      = $50,000 / 0.06 * [1 – (1 / (1.06 ^ 15))] / (1.06) ^ 19
      = $160,501.23
7. This woman wants to buy an annuity with a growing annuity. The growing annuity will go from periods 1 to 25, and annuity goes from periods 26-40.
The PV of the annuity must be equal to the PV of the growing annuity.

A (r =.10, t =15) 40,000 / (1.10) ^ 25 =  C {1 – [(1 + g) / (1 + r)] ^ t} / (r – g)

$40,000 / 0.10 * [1 – (1 / (1.10 ^ 15))] / (1.10) ^ 25 =

C {1 – [(1.03) / (1.10)] ^ 25} / (.07)

C is the first payment
$28,080.43 = C * 11.53

C = $2,436.47
8. The difference between these two quotes is as follows: a 12% effective annual yield translates into a monthly rate of  (1.12 1/12 – 1)= .00948879 while the 12% compounded monthly rate translates into a monthly rate  = .01

To solve for the respective monthly payments use the annuity formula and solve for C.
In the first case, PV = $900,000, t = 240, r = .00948879
$900,000 = C / .00948879 * [1 – (1 / (1.00948879 ^ 240))] =>

C = $9,527.61
In the second case, PV = $900,000, t = 240, r = .01

$900,000 = C / .01 * [1 – (1 / (1.01 ^ 240))] =>

C = $9,909.78
9. In each case use formulas to solve for r.

a. Lump sum. PV = $10,000 = $15,385 / (1 + r) ^ 5
r = 8.99824%
b. Annuity:     PV=  $10,000 =  ($3500 / r) * [1 – 1 / (1 + r) ^ 4]

r = 14.96254%
c. Either two annuities or five lump sums:

PV = $10,000

      = 2000 / (1 + r) + 2000 / (1 + r) ^ 2 + 2000 / (1 + r) ^ 3 + 4000 / (1 + r) ^ 4
         + 4000 / (1 + r) ^ 5
r = 10.64088%
10. PV (fin’g) = $80,000 =  lump sum + annuity
                                              = $50,000 / (1 + r) ^ 6 + $20,000 / r * [1 – 1 / (1 + r) ^ 5]


r = 18.45632%
11. The original amount was $19,500. The current amount is $73,300,000.

a. 73,300,000 = 19,500 (1 + r) ^ 183
r = 4.601%
b. 73,300,000 = 19,500 e ^ (183 * r)
r = 4.498%
c. Current Bill = 73,300,000 (1 + r) ^ 23
                    = 73,300,000 (1.04601) ^ 23
                    = $206,266,943
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