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The graph shows a remarkably consistent growth in performance of the air-
craft (measured as cargo load times distance traveled over time) from the 
1930s to 1970, when technology shifted from piston engines to jets and elec-
tronic operations took over for manual ones.4 However, the graph also shows 
one pitfall of a straight-line trend extrapolation. The straight segment of an S 
curve can look like a straight line. In such a case, the curve will not continue 
its climb indefinitely but will level off, as it did in this example; the more re-
cent C-17 did not match the performance of the older C-5A and 747F. Chap-
ter 14 has a section on S curves that offers some clues to help select the right 
type of extrapolation.

Figure 12-2 shows a type of extrapolation that is used to predict periodic 
(repeating) phenomena. The technique used, called autocorrelation, works well 
when one is dealing with a cyclical (sinusoidal) behavior such as wave action. 
Prediction of sunspot number (the number of “spots” or dark areas observed 
on the sun, shown in Figure 12-2), economic cycles, and automobile and 
lawnmower sales are examples.

Adaptive techniques are more sophisticated methods of extrapolating that 
are based on new observations. The Box-Jenkins is one such technique. Box-
Jenkins is useful for quickly spotting changing forces in a target model. It uses a 
variable’s past behavior, such as the sunspot occurrences shown in Figure 12-2, 
to select the best forecasting model from a general class of models. Box-Jenkins 

Figure 12-1  �  Trend Extrapolation for Productivity of Civil and  
Military Transport Aircraft
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Note: Each dot represents a different type of aircraft. Ton-miles per hour is the cargo load times  
the distance traveled over time.




