Successive Percentage Change
I. The process:
Goal:  Our goal is to calculate the overall percentage change between the Final Value (in this example, Final Price with Coupon) and the Beginning Value (in this example, Retail Price) when you are given two intermediate percentage decreases, increases or a mixture.   In this example, we are given two intermediate decreases.
Example:  Jeans are on sale for 40% off the retail price.  The retail price is $40.00.  If you have a coupon, you can receive an additional 20% off the sale price.  What is the overall percentage savings?

II.  Visually:
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$40.00 - $16.00 = $24.00

$24.00 x.20 = $4.80



$24.00 - $4.80 = $19.20

$40.00 x.52 = $20.80

$40.00 - $20.80 = $19.20

$40.00 x .40 = $16.00


III.  Mathematically:
Determine the sale price:



40 - 40∙.40 = 24

Determine the final price with coupon:

24 - 24∙.20 = 19.20

Determine the overall percentage change:
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 which is an overall savings of  52%.

IV.  The Formula:  (1 ± P1) ∙(1 ± P2) – 1 = % (where the % is written as a decimal)

P1 = First percentage increase/decrease

P2 = Second percentage increase/decrease

Using the formula to solve the same problem:  (1-.40) ( 1-.20) -1 = -.52 = -52%

V.  Deriving the Successive Percent Formula (in case you are curious):
Goal:  Our goal is to calculate the overall percentage change between the Final Value (F) and the Beginning Value (B) when you are given the intermediate percentage decreases.   

Deriving the Formula:  The overall percentage change doesn’t depend on the Beginning Value (B).  Can we show this by determining a process (formula) that includes just the two percents?

Variables:


B = Beginning Value


I = Intermediate Value


F = Final Value


P1 = First percent decrease

P2 = Second percent decrease

Determining the process:

With Variables

With Numbers (this is considered the “long way”)

First Equation
B - B∙P1 = I


(40 - 40∙.40) = 24

Second Equation
I - I∙P2 = F


(24 - 24∙.20) = 19.20

Final Equation
(F – B) / B


(19.20 – 40) / 40 = -.52 or 52% savings

Rewrite the first equation:
B - B∙P1 = I as:



B∙(1 – P1) = I

Rewrite the second equation as: 
I - I∙P2 = F as:

  




I∙(1 - P2) = F

Using the final equation, the goal is to get the entire equation in terms of B, P1 and P2.
Substitute F with
 I∙(1 - P2) to get:
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Substitute I with 
B∙(1 – P1) to get: 
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The B’s cancel out to arrive at:
(1 – P1) ∙(1 - P2) – 1

For percents that increase, substitute “+” for “-“.  The final formula that works for all successive percent problems is:

Overall Percentage Change (Successive Percent) = (1 ± P1) ∙(1 ± P2) – 1


VI.   Solving Problems:

1.  Spot prices for crude oil are rather volatile.  From 1998 to 1999, spot prices for crude oil decreased by 28%.  From 1999 to 2000, they increased by 106%.  What was the percentage change over the two year period from 1998 to 2000?  
2.  The number of cell phone subscribers increased 370% from 1995 to 2003 and increased another 22.5% from 2003 to October, 2005.  What was the overall percent change in the number of subscribers from 1995 to October, 2005?  
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