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Section 2.21  
Formula Sheet 
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Annuities 
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Arithmetic Annuities: 
 

Increasing: Payments are 1, 2, . . ., n 
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Increasing perpetuity   1
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Decreasing: Payments are n, n-1,…, 2, 1 
 

   n

n

n a
Da

i


     (1 )n

n n

n a
Da i Da

d


    

 

     (1 )
(1 )

n
n n

n n

n i s
Ds i Da

i

  
    

 

          1
1

n
n n

n n n

n i s i
Ds i Da Ds

d d

  
       

 

     n

n n

n ai
Da Da

 


        (1 )
(1 )

n
n n

n n

n i s
Ds i Da


  

    

 

   


 n

n

n a
Da      

  
  

(1 )
(1 )

n
n n

n n

n i s
Ds i Da  

 

PQ Formula for Arithmetic Annuities-Immediate: 
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 For perpetuities-immediate (infinite n): 
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Geometric Annuities: 
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Geometric perpetuity  i g : 
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Varying the Payment Frequency: 
 

Converting from an annuity-immediate with annual payments (at end of year) 
to an annuity with a different timing or frequency of payments: 
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Note: In each case, we begin with a unit annuity-immediate. That is, it is an annuity-
immediate that pays 1 at the end of each year (if it is a level annuity), or it pays 1 at the 
end of the first year (if it is a geometric annuity or an arithmetic increasing annuity) or it 
pays n at the end of the first year and 1 at the end of the nth year (if it is an arithmetic 
decreasing annuity). And the total payments each year for the converted annuity are the 
same as for the original annuity (e.g., for a level unit annuity, it could be monthly 
payments of 1/12 each month, or it could be continuous payments at a rate of 1 per year). 
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