MATH 1324 – FINITE MATHEMATICS
CHAPTER 6 MATHEMATICAL FINANCE
Simple Interest
· Simple Interest: Situation where interest is calculated on the original principal only. 
·  where  is 
· 

A bank pays simple interest at the rate of _____ % per year for certain deposits. If a customer deposits $__________ and makes no withdrawals for ______________________, what is the total amount in the account at the end of ________________? What is the interest earned?







Compound Interest
· Compound Interest: Here, earned interest is added to the principal and it earns interest. 
·  where 
· Principal is sometimes called the present value. 
· Accumulated amount is sometimes called the future value. 
· Here, there is one deposit

Suppose we deposit $________________________ in an account. How much will be in the account after __________________________ if we earn for _________________ interest per year compounded
(a) 
(b) Annually
(c) Semiannually
(d) Quarterly
(e) Monthly














Compound Interest – Detailed Example
Compound Interest: Suppose we deposit $200 into an account earning 3.1% interest per year, compounded monthly. How much will be in the account in 10 years?
(a) Let’s explore what is happening in the account first. 
(a) At time , we have $200 in the account, because this was our initial deposit. 
(b) At the end of Month 1, we have $200 in the account, plus the interest earned in one month. The calculation is . We round to two decimal places, because we are dealing with money, but this is an approximation. 
(c) At the end of Month 2, we have $200 in the account, plus the interest earned on the initial $200, plus the interest earned on the interest earned in Month 1. (Interest is calculated on all money in the account. Interest earns interest too!) The calculation is . 
(d) At the end of Month 3, we have $200 in the account, plus the interest earned on the initial $200, plus the interest earned on the interest earned in Month 1, plus the interest earned on the interest earned in Month 2. Calculation: .
(e) Here is the monthly account balance for the first year, with values rounded to the nearest cent:
	Month
	Approximate Amount in Account
	Comments (if any)

	0
	$200.00
	See Step (a) above

	1
	$200.22
	See Step (b) above

	2
	$201.03
	See Step (c) above

	3
	$201.55
	See Step (d) above

	4
	$202.07
	

	5
	$202.60
	

	6
	$203.12
	

	7
	$203.64
	

	8
	$204.17
	

	9
	$204.70
	

	10
	$205.23
	

	11
	$205.76
	

	12
	$206.29
	


(b) We do not want to continue the calculation this way each month for 10 years (although it is very easy to do using Excel). We will use a formula for the calculation: 

Variables:








Work:






· Fill in our variables
· Remembering order of operations, we can do this all at once with our calculator.
· Calculate  first
· Add 
· Raise to the 120 power
· Multiply by 200



Effective Rate of Interest (or annual percentage yield)
· For comparison purposes, the government requires the bank to state their interest rate in terms of an effective interest rate. This is also known as effective yield or annual percentage yield (APY). The effective interest rate gives the actual percentage by which a balance increases in one year.
· Effective Rate of Interest (or annual percentage yield): 
· The effective interest rate is often used to compare accounts that have different compounding intervals and have different stated annual interest rates.

Compare these accounts and determine which is better for investment and which is better for borrowing? Account A: 3.62% APR, compounded semiannually and Account B: 3.6% APR, compounded weekly







How much should be deposited in a bank account earning _____________% interest per year compounded __________________________so at the end of ________________________there is ________________$ in the account?









How long will it take to have $___________________ in an account earning ____________% interest per year compounded _________________ if we made an initial deposit of $_______________ ?




Annuity
· Annuity: Here, the sequence of payments are made at regular time intervals (terms). 
· We will work with ordinary annuities in this course: where the payment is made at the end of the term, the payment period coincides with the interest conversion period, and equal payments are made each term. 
·  
· Here, there are multiple deposits. 
· You may also see this formula for future value of an annuity
· You may see the term sinking fund, which is an account that is set up for a specific purpose at some future date. While you can use a separate formula, we can still use the Annuity formula (because we are saving up money and we are making multiple deposits at regular time intervals that coincide with the interest conversion period).

Parents deposit $_____________ at the end of every month into a savings account paying ______% interest/year compounded monthly. If they started when the child was __________, how much will be in the account when the child turns 18? How much did they earn in interest? 

Suppose we are saving up to buy _______________ so we will need $______________. How much should we deposit into an account earning _______% interest compounded _______________ to have the money in __________years? How much will we earn in interest?

Suppose we are saving up to buy _______________ so we will need $______________. How much should we deposit ________________ into an account earning _______% interest compounded _______________ to have the money in __________years? How much will we earn in interest?

Amortization
· Amortization:  
· Use this formula when paying off a loan. You may also see this formula for present value of an annuity. 

A sum of $50,000 is to be repaid over a 5 year period through equal installments made at the end of each year. 8% interest is charged on the unpaid balance and interest is calculated at the end of the year. How much should each installment be so that the loan (principal and interest) is amortized at the end of 5 years?




Amortization Table: 
	Payment period 
	Interest Charged
	Repayment Made
	Payment Toward Principal
	Outstanding Principal

	0

	
	
	
	

	1

	
	
	
	

	2

	
	
	
	

	3

	
	
	
	

	4

	
	
	
	

	5

	
	
	
	



We want to buy a house and found one for $ . If we can get an interest rate of % per year compounded monthly for 30 years, and we put 20% of the list price as a down payment, how much will our monthly house payment be (taxes and insurance not included)? How much will we spend in interest? 







In the previous example, what if we financed the house for 20 years instead? 15 years? How much will we pay in interest?









You secured a loan to help finance the purchase of your home 5 years ago. The amount of the loan was $200,000 for a term of 30 years, with interest at the rate of 9%/year compounded monthly. You plan to refinance your mortgage with an interest rate of 4.5%/year compounded monthly. 
(c) What was your original monthly payment? 
(d) What is your outstanding principal after 5 years? 
(e) How much equity do you have after 5 years? (Equity=Purchase price - Outstanding principal. NOTE: If housing prices change, Equity=Current Value of Home - Outstanding principal) 
(f) After the rate is reset to 4.5%/year compounded monthly, what will be the new monthly payment? (Round your answer to the nearest cent.)



Suppose we want to retire in __________ years and want ___________ per month for _________ after we retire. How much should we deposit monthly into an account earning 6.25% interest compounded monthly in order to have enough money for retirement?




