CHAPTER 6.5. 





Handout #6-2.

Pictures below show the difference between future value of annuity and present value of annuity.

Case #1. The Investor (John) sets up the annuity by paying equal regular payments to the Bank and at the end receiving a sum, that is called ‘future value of annuity’: 
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    FUTURE VALUE OF ANNUITY

Case #2. The Investor (John) sets up the annuity by investing a lump sum of money at the beginning in order to be paid in future from this annuity equal amounts in regular way.  The initial sum is called 

‘present value of annuity’: 
[image: image3.wmf]ú

û

ù

ê

ë

é

+

-

=

-

i

i

PMT

PV

n

)

1

(

1




(2)

[image: image4.png]i

withdrawals




PRESENT VALUE OF ANNUITY

Case #3. Now, suppose John borrows money from the Bank and then during certain time repaying his debt in equal regular payments. We see that the situation is similar to #2, just the roles changed: 

Bank is Investor, and John is Borrower. 

That is why the same annuity formula (2) applies in these two cases. But when we borrow money, the value we are looking for is the amount of regular payment on the loan. Solving (2) for PMT, we get the formula for 

loan payments:  
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(3)
The loan is amortized, if both the principal and interest are paid by a sequence of equal periodic payments. Hence, formula (3) = amortization formula.

Example 6.5.1. A car costs $12,000. After down payment of $2,000, the balance will be paid off in 36 monthly payments with interest of 9% per year on the unpaid balance. 

a) Find the amount of each payment.


12,000 – 2,000 = $10,000 – principal, or present value of an annuity of 36 monthly payments with interest of

9%/12 = 0.75% per month (per period).

Thus, PV = 10,000


n = 36


i = 0.0075.

Using the formula (3), we get:
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A monthly payment of $318.00 will be needed to repay off the loan.

b) Find the total amount of the payments.

Number of months n = 36,

318 (36) = $11,448 – total of the monthly payments made

11,448 + 2,000 (down payment) = $13,448.
b) Find the total amount of interest paid.

$13,448 – 12,000 (car price) = $1,448 ( total interest

c) Find the part of the first payment that is the interest and the part that is applied to reduce the debt.

Each time the payment of $318.00 is made, it partially pays the interest on the unpaid balance, and partially used to reduce the principal.

During the first month, the entire $10,000 is owed. Interest on this amount is calculated using simple interest formula:

I = Prt = (10,000) (0.0075) (1) = $75 ( interest

At the end of this moth the payment of $318 is made. Hence,

318 – 75 = $243 is applied to the reduction of the principal (original debt).

Because the principal is decreasing in time, the interest portion of the payment is decreasing as well, but the remaining principal portion is increasing.

AMORTIZATION SCHEDULE

Amortization schedule shows how much of each payment is interest, how much goes to reduce the balance, and how much is owed after each payment.

Example 6.5.2. Jill Stuart borrows $1,000 for one year at 12% annual interest compounded quarterly. Construct amortization schedule.

1 step. Find the quarterly payment:

Principal, or present value PV = 1,000;

number of periods n = 4;
quarterly interest I = 12%/4 = 3%

Use formula (4): 
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2. Find interest and principal portions for the first payment.

For the first quarter the unpaid balance is 1,000, and interest is 3%:

I = Prt = 1,000 (0.03) (1) = $30 ( interest portion

269.03 – 30 = $239.03 ( principal portion of the first payment

3. Find the unpaid balance.

Subtract the principal portion of the payment from the principal.

After the first payment, the remaining balance is:

1000 – 239.03 = $770.97

4. Repeat steps 2-3 for the rest of the payments. Fill out the amortization table. Note that the last payment is 1c less. It is adjusted to get to 0 balance after last payment.

	Period
	Payment
	Interest
	Balance reduction
	Unpaid balance

	
	
	
	
	1,000

	1
	269.03
	30.00
	239.03
	760.97

	2
	269.03
	22.83
	246.20
	514.77

	3
	269.03
	15.44
	253.59
	261.18

	4
	269.02
	7.84
	261.18
	0.00
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