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Geometric Series

The geometric cash flow series occurs when the size of a cash flow increases 

or decreases by a fixed percent from one time period to the next. 
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A1

j = 10%

IF A1=500 A2=1.1× A1= 550 A3=1.1× A2= 1.1×550=605

At=A1(1±j)n-t A10= A1(1+0.1)10-1 = 500(1.1)9= 1179

A10= A3(1+0.1)10-3 = 605(1.1)7 = 1179



Geometric Series



Ex.1   

You want to be able to withdraw $1,000 from a savings account at the end 

of year 1, with withdrawals increasing by 10 percent each year thereafter 

over a total of 5 years. How much money must be on deposit right now, at 

the end of year 0, to just deplete the account after the five withdrawals if 

interest is 5 percent compounded annually?



Solution

0          1          2          3          4          5       years  

$1000

j = 10%

P = A1(P/A1 i%, j%, n) 

P = 1000(P/A1 5%, 10%, 5)        

P = 1000(5.23753)= $5237.53

P



Solution

0          1          2          3          4          5       years  

$1000

j = 10%

P

𝑃 = 𝐴1
1 − 1 + 𝑗 𝑛 1 + 𝑖 −𝑛

𝑖 − 𝑗

𝑃 = 1000
1 − 1 + 0.1 5 1 + 0.05 −5

0.05 − 0.1
= $5237.53



Ex.2   

You want to be able to withdraw $1,000 from a savings account at the end 

of year 3, with withdrawals increasing by 10 percent each year thereafter 

over a total of 5 years. How much money must be on deposit right now, at 

the end of year 0, to just deplete the account after the five withdrawals if 

interest is 5 percent compounded annually?



Solution

0          1          2          3          4          5          6           7       years  

$1000

j = 10%

P = A1(P/A1 i%, j%, n)(P/F i%,n)

P = 1000(P/A1 5%, 10%, 5)(P/F 5%,2) 

P = 1000(5.23753)(0.90703)= $4750.6

P



Ex.3   

Ali borrowed $15,000 at 18% per year compounded annually, he paid off 

the loan over a 5-year period with annual payments. Each successive 

payment was 10% less than the preceding payment. How much was the 

fifth payment.



Solution

0          1          2          3          4          5       years  

A1
j = 10%

$15000

𝑃 = 𝐴1
1 − 1 + 𝑗 𝑛 1 + 𝑖 −𝑛

𝑖 − 𝑗

A2

A4A3
A5

15000 = 𝐴1
1 − 1 + −0.1

5
1 + 0.18 −5

0.18 − −0.1
⟹ 𝐴1 = $5661.2



Solution

0          1          2          3          4          5       years  

A1
j = 10%

$15000

𝐴𝑡 = 𝐴1 1 − 𝑗 𝑡−1

A2

A4A3
A5

𝐴5 = 𝐴1 1 − 0.1 5−1

𝐴5 = 5661.2 1 − 0.1 4 ⟹ 𝐴5 = $3714.4


