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1.  Are You Thinking “Simple Interest”?

If money could be invested at simple interest, then each year you would earn interest ONLY on the amount that you invested.  


Unreal Example:  Single Deposit Simple Interest  

Deposit of  $1,000 earning simple interest of 3% of $1000 = $30 every year.  

In 3 years it will be 1000 + 3(30) = $1090.


In 10 years it will be 1000 + 10(30) = $1300

Simple Interest is a Middle School construct.  It doesn’t exist in the real world!


1. 
If you could invest $1000 and earn simple interest of 2.5% per year, how much money 

would be in your account after 20 years? 

Simple interest is not a real-world scenario.  Simple interest is being discussed here only because many people think in terms of simple interest when they should be thinking in terms of compound interest, the harder but more real idea.

2.  Simple Interest is Unreal.  Compound Interest is Real.

Fortunately for investors, money does not grow linearly.  Instead, it compounds and grows exponentially.  

Suppose you invest $1,000 up front and earn an annual return of 3% compounded annually.  What does compounded annually mean?  It means that you will earn 3% each year not only on your initial investment, but you will earn a 3% interest on any accumulated gain.  Compound interest is sometimes described as earning “interest on interest.”  


Real Example:  Single Deposit Compound Interest 

Deposit of $1000 earning compound interest of 3% of balance every year.


First year:  $1000 + 0.03($1000) = $1000 + $30 interest = $1030 end-of-year balance

A short cut is useful for thinking about many years of compound interest.  Instead of calculating the interest and adding it to the balance, we can factor out $1000 from both terms.  The understood 1 is included in the middle expression for clarity.


$1000 + $1000 ( 0.03) =  $1000 (1) + $1000 ( 0.03) = $1000 (1 + 0.03) 


1000(1.03) = $1030

Same result!  The $30 is interest.

Balance second year:  $1030(1.03) = $1060.90

The increase of $30.90 includes  $0.90  “interest on interest” that is  0.03($30 interest from year 1)

Notice that we could have written this $1000(1.03)(1.03) = $1000(1.03)2
since each year the balance of the previous year is multiplied by 1.03 to get the 3% increase.


Balance tenth year:  1000(1.03)10    =$1343.92

Compound Interest Formula:  

Balance = Deposit (1 + annual interest rate)number of years

This formula gives the balance with yearly compounding.  Interest can be compounded annually, quarterly, monthly, daily, and even continuously.  More frequent compounding increases the balance slightly and two changes must be made in the formula.  The annual interest rate will be divided by the number of compounding periods in a year and the number of years will be changed to number of compounding periods.  We will stick to the basics in this unit and only do annual compounding.


2.  $1000 deposit, APR = 3%



(a) What will your balance be at the end of year 20? 



(b) What will your balance be after 30 years?


3.  $1000 deposit, APR = 3%.  The balance after 30 years with real compound interest is how 
much larger than the balance after 30 years with unreal simple interest?

The table below shows the balance you will have after different time periods depending on whether an initial $10,000 deposit earns a “simple return” or a “compound return.”  APR = 3%

	Years
	Balance

Simple Interest 3%
(unreal)
	Balance

Compound Interest 3%

	0
	$10,000
	$10,000

	3
	(a)
	$10,927.27

	10
	$13,000
	(b)

	20
	$16,000
	$18,061.11

	30
	(c)
	(d)

	40
	$22,000
	$32,620.37


4.   Find (a) through (d) for the table above.

 Are you paying attention to the difference between simple interest and compound interest?  


5.  
(a)  How much more money would you have after 40 years if your initial $10,000 


deposit was earning 3% interest compounded annually compared to 3% simple 


interest?



(b)  The balance after 40 years with compound interest is what percent more than the 

balance after 40 years with simple interest? (Simple interest never happens.)
The results in the above table also underscore the importance of starting early.   As time goes by, the interest on interest really starts to accumulate.  The top line of the graph below gives the balance for a $1000 deposit earning compound interest (red curve) vs simple interest (blue curve).
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3.  The Rule of 70 for Doubling Time

An exponential function with a constant annual growth rate doubles in approximately
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  years.  “r” will be a percent or a decimal less than 1.
For example, if the growth rate of a single deposit in the bank is 3.5%, the deposit will double in 

70 / 100(0.035) = 70 / 3.5 = 20 years.


6.  Suppose you deposit a salary bonus of $5000 into a bank account earning 3.5% interest 
compounded annually  



(a) Exactly how much money will you have after 20 years? 



(b) Did your money approximately double in 70/3.5 = 20 years?


7.  Suppose your $5000 earns grows at 7% annually in the stock market.   



(a) Use the Rule of 70 to predict the doubling time.  



(b) Use the number of years you got as an answer to (a) and find out how much your 

balance would be at the end of that time.  



(c) Did the Rule of 70 give a good approximation for doubling time?

The Rule of 70 can be used for things other than money, for example, population growth.


8.  How many years will it take the population of each to double:



(a) Liberia with population growth rate of 4.5%?  



(b) Spain with a population growth rate of 0.07%


4.  401(k) Review. The Importance of Starting Early. 

The previous sections have dealt with the growth of a single deposit.  Now we return to the topic of monthly saving plans, depositing a fixed sum each month.  Because 401(k) accounts are an example of the power of compound interest, an amazing amount of growth occurs in the later years of the 401(k).  
Excel command for balance:  = fv(rate, nper, pmt)

9.  
(a)  Lulu started saving $200/month in a 401(k) earning 6%  APR when she was 45 

years old.  How much will be in her account when she retires at age 65? 



 (b) Murphy started putting $100/month into his 401(k) earning 6% APR when he was 

22 years old.  
How much will be in his account when he retires at age 62? 



(c) How much money did Lulu deposit into her account all together? 



(d) How much interest did her account earn?  



(e) How much money did Murphy deposit all together?  



(f) How much interest did his account earn?  



(g) Murphy’s account earned how much more interest than Lulu’s account?

Murphy’s account earned more than $100,000 more in interest than Lulu’s account, even though they  put exactly the same amount of money into their accounts.  Can this be true?


10.  Josiah saved $150 in a 401(k) for 20 years and Zeke saved $100 in a 401(k) for 30 years.  

(a) Did they put the same amount into these accounts in total?  



(b) Who do you think will end up with the most money, or will their balances be the 

same? 



(c) Assume their interest rate is 5%.  What is the difference in their final balances?


11.  Reflect.  When investing in a bank, which of these are very important?



(a)  get as high an APR as you can find



(b)  start investing when you are young



(c)  have your savings taken out of your paycheck before you get your paycheck



(d)  invest with a bank that has good commercials on TV



(e)  be sure your deposits are insured by the Federal Deposit Insurance Corporation 


(FDIC)
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