BB202 BUSINESS MATHEMATICS

CHAPTER 7
FORECASTING WITH EXPONENTIAL SMOOTHING

Forecasting assumes that variables are changing with time.

5 – 1
Single Parameter Smoothing
· It gives good approximation for time series data which does not consists of obvious upward trend.

· 
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· 
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is called smoothing constant. It takes a value between 0 and 1. Appropriate value may only be determined from historical record.

· To forecast for the next value, two values are needed: last period’s forecast and last period’s actual value.

· Each forecasting method introduces error. Error is expressed as mean absolute percent error (MAPE). 


[image: image3.wmf]t

t

t

i

Y

F

Y

E

-

=

 x 100%,                           
[image: image4.wmf]MAPE

= 
[image: image5.wmf]n

Y

F

Y

t

t

t

)

(

-

å

  x 100%
[image: image6.wmf]
The process of exponential forecasting follows the following algorithm:

(1)
Backward forecasting is needed to forecast the ‘historical’ data. The    

            exponential smoothing works on successive actual data and forecasted data.          

            Hence the forecasted data of the historical data is needed. Use the actual   

            value of the first data 
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 for the 
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(2)
Forecast the data of the future period.

(3)
Perform the error analysis and calculate the mean absolute percent error (MAPE). 

(4)
Use the MAPE to determine the interval forecasted value of the future month.

Example 1







Actual sales
 (RM 000)



Jan 2007


4890



Feb 2007


4910



March 2007


4970



April 2007


5010

Forecast the sales for May 2007 using single parameter smoothing. Use 
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= 0.70
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Jan 2007


4890

4890


 0.0


Feb 2007


4910

4890


 0.4
March 2007


4970

4904


 1.3



April 2007


5010

4950

 
 1.2
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Forecasting for May 2007,  
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The range of error = ( 4992 ) (0.725% ) = 36.2  

Incorporating the error, we have
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The forecasted value for May 2007 falls in a range between 4955.8 and 5028.2.

5 – 2
Two - Parameters Smoothing
· 
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To compute 
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    it smoothes the data to calculate the trend.
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     it smoothes the slope in trend.

· 
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 is called slope – smoothing constant. 

· Two – parameters smoothing is used when there is an upward trend pattern in the scatter diagram.

Example 2







Actual sales
 (RM 000)



Jan 2007


4890



Feb 2007


4910



March 2007


4970



April 2007


5010

Forecast the sales for Jan, Feb, March and April 2007 using two -  parameters smoothing. Calculate the \MAPE when α = 0.2 and γ = 0.3
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