22/04/20
THM 415: Finance

Quiz 3 Answer Sheet
1. In 18 years, you would like to have $ 247,500 to pay for your child’s education who just was born. If you have only today $ 12,667, at what rate must it be compounded semi-annually for it to grow to the needed amount in 18 years? (1 Point)

· Nper = 18 * 2 = 36; Present Value = - $ 12,667; Payment = $0; Future Value = $ 247,500.

Answer: Rate (36, 0, -12667, 247500) * 2 = 17.21 %.

Therefore, 17.21 % shall be the compounded rate (on a semi-annual basis) so that $ 12,667 would grow to $ 247,500 within 18 years.

2. Your generous grandmother offered you either to have $ 1,000 today, $ 10,000 in 12 years, or $ 25,000 in 25 years. Assuming that you can earn annually 11 % on your money, which alternative would you chose? Why? (2 Points)
Since those offers are not on the same period (timewise), they cannot be compared as they are. Here, we have to bring the 3 alternatives to the same time period. Let’s discount all of them (i.e. bring the 3 alternatives to their financial-equivalent NOW):
First alternative (have $ 1,000 NOW) → its present value is the same (i.e. $ 1,000).

Second alternative (have $ 10,000 in 12 years) → its present value is 10,000 / (1 + 11%)12 = $ 2,858.41.

Third alternative (have $ 25,000 in 25 years) → its present value is 25,000 / (1 + 11%)25 = $ 1,840.20.

Now that I brought the 3 alternative to the same time period, I can compare them. Since I will be getting cash, I shall choose the alternative with the highest present value. Therefore, I have to choose the second alternative.

3. Paul wanted to buy a home that costs $ 425,600. He took a 10-year mortgage loan with semi-annual payments at an annual rate of 4.36 %.

a) How much will Paul pay each period? (1 Point)

Interest = 4.36 % / 2 = 2.18 %, Period = 10 * 2 = 20; Present Value = $ 425,600; Future Value = $ 0

Answer: Payment (2.18 %, 20, 425600, 0) = - $ 26,482.61.
b) Fill in the amortization schedule. (3 Points)
	Period
	Amount Owed on the Principal (Beg. Period) ($)
	Annuity Payment ($)
	Interest Portion of the Annuity ($)
	Repayment of the Principal Portion of the Annuity ($)
	Outstanding Loan Balance ($)

	
	
	
	
	
	

	1
	$425,600.00 
	$26,482.61 
	$9,278.08 
	$17,204.53 
	$408,395.47 

	2
	$408,395.47 
	$26,482.61 
	$8,903.02 
	$17,579.59 
	$390,815.88 

	3
	$390,815.88 
	$26,482.61 
	$8,519.79 
	$17,962.82 
	$372,853.06 

	4
	$372,853.06 
	$26,482.61 
	$8,128.20 
	$18,354.41 
	$354,498.64 

	5
	$354,498.64 
	$26,482.61 
	$7,728.07 
	$18,754.54 
	$335,744.10 

	6
	$335,744.10 
	$26,482.61 
	$7,319.22 
	$19,163.39 
	$316,580.71 

	7
	$316,580.71 
	$26,482.61 
	$6,901.46 
	$19,581.15 
	$296,999.56 

	8
	$296,999.56 
	$26,482.61 
	$6,474.59 
	$20,008.02 
	$276,991.54 

	9
	$276,991.54 
	$26,482.61 
	$6,038.42 
	$20,444.19 
	$256,547.35 

	10
	$256,547.35 
	$26,482.61 
	$5,592.73 
	$20,889.88 
	$235,657.47 

	11
	$235,657.47 
	$26,482.61 
	$5,137.33 
	$21,345.28 
	$214,312.19 

	12
	$214,312.19 
	$26,482.61 
	$4,672.01 
	$21,810.60 
	$192,501.59 

	13
	$192,501.59 
	$26,482.61 
	$4,196.53 
	$22,286.08 
	$170,215.51 

	14
	$170,215.51 
	$26,482.61 
	$3,710.70 
	$22,771.91 
	$147,443.60 

	15
	$147,443.60 
	$26,482.61 
	$3,214.27 
	$23,268.34 
	$124,175.26 

	16
	$124,175.26 
	$26,482.61 
	$2,707.02 
	$23,775.59 
	$100,399.67 

	17
	$100,399.67 
	$26,482.61 
	$2,188.71 
	$24,293.90 
	$76,105.77 

	18
	$76,105.77 
	$26,482.61 
	$1,659.11 
	$24,823.50 
	$51,282.26 

	19
	$51,282.26 
	$26,482.61 
	$1,117.95 
	$25,364.66 
	$25,917.61 

	20
	$25,917.61 
	$26,482.61 
	$565.00 
	$25,917.61 
	$0.00 


c) Suppose that exactly after 4 years, mortgage interest rates fell to 3.65%. If Paul has the chance to refinance his loan at that very interest, how much would he pay (on a semi-annual basis) for the remaining 6 years of the loan? (1 Point)

Interest = 3.65 % / 2 = 1.825 %, Period = 6 * 2 = 12; Present Value = $ 276,991.54; Future Value = $ 0

Answer: Payment (1.825 %, 12, 276991.54, 0) = - $ 25,911.52.
d) If such a refinance opportunity is associated with paying a prepayment penalty fee to the bank of $ 6,250, would Paul refinance his loan? Why? Why not? (2 Points)

The answer to this question lies in coming up with cash flow increments by taking the difference of cash flows (for each of the remaining 6 years) between the first scenario (i.e. continuing paying $ 26,482.61) and second scenario (i.e. paying $ 6,250 as a penalty in year 0, and saving $ 571.09 for the remaining 12 six-month periods). To sum up, the following table reveals the cash flow increments from opting for the second scenario:
[image: image1.emf]PeriodCash FlowPresent Value

0($6,250.00)($6,250.00)

1$571.09$560.85

2$571.09$550.80

3$571.09$540.93

4$571.09$531.23

5$571.09$521.71

6$571.09$512.36

7$571.09$503.18

8$571.09$494.16

9$571.09$485.30

10$571.09$476.61

11$571.09$468.06

12$571.09$459.67

Total($145.13)


As can be seen from the above table, paying $ 6,250 as a pre-payment penalty but start saving $ 571.09 for the remaining 12 six-month periods (i.e. 26,482.61 – 25,911.52) would yield a negative return. Hence, Paul shall NOT re-finance the mortgage loan since he will be worse off with the second scenario.
GOOD LUCK!
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