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What this equation means is that the forecast for any period t + 1 is a weighted average of the actual value 

in the previous period t and the forecast for that period t. Also, notice that the weight given to the actual 

value in period t is α and therefore the weight given to the forecasted value in period t is 1 − α. 

Now I can demonstrate that, when using exponential forecasting, the forecast for any period is in fact 

a weighted average of all previous actual values for that time series. In order to do so simply, I will use 

a simple time series that contains only three data points: Y1, Y2 and Y3 . Let me begin by setting F1 (the 

forecast for period 1) equal to the actual value of the time series in period 1 so that F1 = Y1. As such, the 

forecast for period 2 can be calculated as:
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So, the exponential smoothing forecast for period 2 is the actual value of period 1. Now things get inter-

esting, with the forecast for period 3:
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So, the forecast for period 3 depends on the values for periods 1 and 2. Moving to period 4 to cement 

this, we can substitute the expression for the forecast for period 3 into the forecast for period 4 as follows:
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So, the forecast for period 4 is a weighted average of the first three time series values, and the weights for 

the Y values sum to one. This does not just work for small time series like this one of three periods. In 

fact, it can be shown that in a general sense, any exponential smoothing forecast is a weighted average 

of all previous time series values.

Now, when I first learnt this technique, I began to panic at this point. The enormity of calculating 

forecasts for large time series seemed to be an impossible challenge. I mean, look above. With three data 

points, this is manageable, but with time series of any realistic size, it would quickly become a nightmare. 

However, in reality, you do not have to do it longhand like that. In fact, once you decide on the value 

for the smoothing constant α you only need two more bits of data. Of course, the smarter ones among 

you will have worked out already that I was needlessly panicking. Just look at the exponential smoothing 

equation above. You will see that to forecast the value for any time period t + 1, all you need to know are 

the actual and forecast values for the previous period t, which are of course Yt and Ft. Sweet.

So, with this in mind, check out Table 15.3, which shows the exponentially smoothed forecasts for the 

pietunes data. Notice that we set the forecast for period 2 equal to the actual value for period 1 to start 

things off. Doing so shows that the forecast error for period 2 is 124 − 95 = 29. 

Table 15.3  Exponential smoothing forecast

Month

Unique song 
downloads 

(000s)

Exponential 
smoothing 
forecast Forecast error

Squared 
forecast error

Smoothing 
constant

January  95 0.15

February 124 95 29.00 841.00

March  99 99.35 −0.35 0.12

April 110 99.30 10.70 114.54

May  95 100.90 −5.90 34.84
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