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We see that this series does produce a smooth trend, but it also shows a marked lag. That is, fore-
casts underestimate demand when the actual demand is increasing. The sensitivity of the forecasts can 
be improved by substituting a higher value of α. In addition to the forecasts for α = 0.3, exponentially 
smoothed forecasts using α values of 0.1 and 0.5 for the health-care facility data are shown in the 
Excel screenshot 13.3.

It appears that, for the most part, the forecasts for α = 0.5 track actual demand better than the 
other two forecasts. The smoothing effect can be observed in Figure 13.4. All three exponentially 
smoothed forecasts have been superimposed on the graph of the original patient demand values. 
Notice the highly damped smoothing and the considerable lag associated with the forecasts generated 
using α = 0.1 when compared with those forecasts generated by using α values of 0.3 and 0.5.

FIGURE 13.4: Exponentially Smoothed Forecasts for αa Values of 0.1, 0.3, and 0.5
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4. TREND-ADJUSTED EXPONENTIAL SMOOTHING
The exponential smoothing approach discussed earlier is an appropriate forecasting technique if the
time series exhibits a horizontal pattern (no trend) with random fluctuations. Nevertheless, if the time
series does exhibit a trend, forecasts based on simple exponential smoothing will lag the trend. For
example, global demand for crude oil showed a declining trend from 2004 to 2010. Use of exponen-
tial smoothing for forecasting demand during any period in this duration would have overestimated
the actual demand for crude oil. In such cases, a variation of simple exponential smoothing called
trend-adjusted exponential smoothing can be used as a forecasting technique. The trend-adjusted
forecast (TAF) has two components:

1.	 A forecast based on simple exponential smoothing.
2.	 A trend factor.

TAFt+1 = Ft+1 + Tt+1

where
Ft+1 = An exponentially smoothed forecast
Tt+1 = Trend estimate
TAFt+1 = Next period’s trend-adjusted forecast
Ft+1 = αAt + (1 – α) Ft
Tt+1 = β (Ft+1 – Ft) + (1 – β) Tt, where Tt = Previous period’s trend factor

The factors α and β are smoothing constants with values between 0 and 1.
Note that the formula used for estimating the trend is similar to the formula used for simple expo-

nential smoothing. The trend factor computed is a weighted measure of the change between the current 

Trend-adjusted 
exponential 
smoothing: a variation 
of simple exponential 
smoothing that includes 
a trend factor, a weighted 
measure of the change 
between the current 
forecast and the next 
period’s forecast




