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We chose the weight vector ~w = (0.4, 0.2, 0.2, 0.2). Given this weight vector, the
prediction error component of the objective function receives the greatest weight, al-
though the age arc length, time arc length, and trend deviation components also receive
substantial weight. The objective function surface is plotted in Figure 8. The sigma
combination (σage, σtime) that yields the lowest objective function is (1.99,0.10). The
forecast based on this prior distribution represents our ‘best’ forecast.

Figure 8: Objective function

Note: Three-dimensional plot of σage, σtime, and corresponding objective function values.
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The objective function surface is also used to examine model-based uncertainty based
on prior specification and form uncertainty intervals for the forecast. In Figure 9, we
replot the sigma grid and color each sigma combination by its objective function value
percentile. For example, the red colored (σage, σtime) values represent the highest quar-
tile of objective function values. The yellow colored, green colored, and blue colored
sigma combinations represent the second, third, and fourth highest quartiles of objective
function values, respectively. The black colored sigma combination represents the ‘best’
forecast. A user may select the percentile cutoff (e.g., 50%). Forecasts resulting from
sigma combinations with objective functions below the percentile cutoff represent the
uncertainty interval.

Figure 9: Sigma grid with objective function quartiles

0 5 10 15 20

0

5

10

15

20

σage

σ t
im

e

Notes: Sigma grid color-coded to represent the quartile of objective function values. Sigma combinations with the
lowest objective function quartile are shown in red, second lowest in yellow, second highest in green, and
highest in blue. The sigma combination minimizing the objective function is shown as a black dot.
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