Uniform Series Compound Factor

Many times we find situations where, a uniform series of receipts or disbursements is involved. Such series are referred to as Annuity “A” can be defined as 
“A collection of end-of-period cash payments or receipts arranged in a uniform 
  series and continuing for n periods. Such a series is equivalent to P or F at 
  interest rate i, given the constant cash payment (or receipt) “ 
In the figure below we see that if an amount A is invested at the end of each year for n years, the total amount F at the end of n years will be the sum of compound amounts of individual investments
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Multiplying by (1+i) on both sides
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Solving for F
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The term in brackets
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is called uniform series compound factor and has the notation (F/A,i,n)
Example: If $500 is deposited in a bank at the end of each year for 5 years, how much will be in the bank at the end of 5 years is 5% interest compounded annually is offered?
Solution:

Solution:
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A= $500
n=5
i=0.05 

So F=$500 (F/A,5%, 5) = $500 (5.526)= $2763

There will be $2763 at the end of 5 years
Uniform Series Sinking Fund
If we use the equation for uniform series compound factor and solve for A, we obtain
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where [image: image9.emf] is called uniform series sinking fund and is written as (A/F,I,n)

A Sinking Fund is a separate fund in which companies, individuals, governments make a uniform series of deposits “A”, with the goal of accumulating some desired amount “F” at some future point in time. 
Example: You decide to set up a uniform-payment investment (college fund) with the goal of having $80,000 after 20 years, invested at 6% compounded annually.  What is the required annual payment?

Solution:
           A = $80,000(.06)/[1.0620 –1] = $80,000(.06/2.207135) = $2174.77
  



 OR
           A = F (A/F, 6%, 20) =  $80,000(.0272) = $2176
                                                                                        ( ~ $182/mo.)

Uniform Series Capital Recovery Factor
If we take the uniform-series compounding equation and replace F with the single-payment compounding expression, we obtain:
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We now have an equation to calculate the regular annuity payment, given the present worth
The portion within the brackets, [image: image11.emf] is called uniform series capital recovery factor and has the notation (A/P,i,n)

Example:
A man deposits $5000 in a bank that pays 8% interest compounded annually. He wishes to witdraw all the money in 5 equal end-of-year sums, beginning December 31st of the first year. How much should he withdraw each year?

Solution:
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Uniform Series Present-Worth Factor

If we take the uniform-series compounding equation and replace F with the single-payment compounding expression, we obtain
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and 
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This expression is called uniform series present-worth factor and is used to calculate the present worth, given the regular annuity payment.

Example
A consulting firm would like to purchase a used testing machine from an independent testing/inspection lab, and they make two offers:  1) a lump-sum of $40,000 or 
2) Monthly payments of $1200 over 3 years at a 6% annual interest rate.  Which option do you think the testing lab would prefer, assuming it has to replace the sold machine?

Solution:
        P = $1200 [P/A, 0.5%, 36] = $1200(32.871) = $39,445

   The firm would prefer the $40k payment now, because it is greater than the present worth of the proposed loan terms. 

    Note:  F = $1200[F/A, 0.5%, 36] = $1200(39.336) = $47,203







