Non-Simple Annuities (Payments don’t coincide with compounding frequency)
Situation 1:  The compounding frequency is greater than the deposit frequency

Example:  Carol deposits $100 in an account every six months.  The interest rate is 4%/a, compounded quarterly.  How much will the annuity be worth in 13 years?

Solution:
Using our compound interest principles, we know that 
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We can create a timeline with marks at each three month interval


|_______|_______|_______|_ …..  _|_______|_______|_______|




   100


          100
  
    100




     ↓



↓

      ↓

                            100(1.01)50          
     100(1.01)2                 100                  
= 100[(1.01)2]25          
 = 100[(1.01)2]1           = 100                 

And now we use our formula for the sum of a geometric series, recognizing that 

a = 100, r = (1.01)2, and n = 26
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[Answer: $3371.59]

Situation 2:  The compounding frequency is less than the deposit frequency

Example:  Tom deposits $200 in an account each month.  The interest rate of the account is 6%/a compounded quarterly.  How much will he have in 7 years?

Solution:

This one’s a bit tougher.  

First, we know that there are 84 months total.  Therefore there will be 84 deposits total.  As with all annuity questions that we discuss in this course, the last deposit will be on the last day.

Let’s look at a timeline, but we’re going to magnify the last six months

	Deposit #78      Deposit #79      Deposit #80        Deposit #81        Deposit #82       Deposit #83        Deposit #84     

        |                                                                                |                                                                                |

   ..._|_____________|_____________|_____________|_____________|_____________|_____________|

     200                     200                     200                     200                    200                     200                     200

       ↓                         ↓                         ↓                         ↓                         ↓                        ↓                         ↓
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We see that 
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 ,  n = 7 x 12 = 84, a = 200
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[Answer: $20791.99]
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	Uhh, what the heck does that mean?
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	I’ll tell you what it means, Jojo.  It means that if the compounding frequency is “more often” than the payment frequency, then your (1+i) is raised to a power greater than 1.  If the compounding frequency is “less often” than your payment frequency, then your (1+i) is raised to an exponent less than 1.  Determine your i value by considering the annual interest rate and the compounding frequency, and determine your n value by determining the number of payments made.
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