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Nonlinear specifications: piecewise linear specification



Piecewise linear specification

Again: sensitivity to travel time varies with travel time

» Log transform is not the only specification

» Another possibility: split the range of values of the variable
» Short trips: 0-90 min.
» Medium strips: 90-180 min.
» Long trips: 180-270 min.

Very long trips: 270 min. and more

v

» Each category is associated with a different coefficient.



Piecewise linear specification
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Piecewise linear specification

Procedure

» Select breakpoints 73 < 7 < ... <L
» Define new variables



Piecewise linear specification
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Piecewise linear specification
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Piecewise linear specification

Formulation + —+
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Piecewise linear specification

Equivalent formulations

Xin if Xin < 71 .
L i n1 = min(x;
in { v1 otherwise Xin1 in(Xin, 71)
0 if Xin < Ye-1
Xing = Xin = Yeo1 Y1 < Xin <Y Xine = max(0, min(Xin — Ye_1, 7 — Ye-1))
Ye — Ye—1 Otherwise
Xint = ; Xine = max(0, x;, —
mt { Xin — YL otherwise inL ( y Xin 7L)



Piecewise linear specification

Examples
v1 = 90, v, = 180, v3 = 270.
Xi» |50 100 200 300
X1 |50 90 90 90
Xm2 | 0 10 90 90
Xinz | 0O 0 20 90
Xina | 0O 0 0 30

Utility function
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Xin |05 4 8 12
Xinl 05 11 1
Xin2 0 3 4 4
xm3| 0 0 3 5
Xina| 0 0 0 2




Box-Cox transforms

Box and Cox (1964)

where

and x;, > 0.
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Box-Cox transforms

A=0

A < 1 (concave
A =1 (linear

A > 1 (convex

Utility

Travel time



