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PATH FORMULATION
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LOGIT MODEL
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BILEVEL FORMULATION
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OBJECTIVE FUNCTION
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OBJECTIVE FUNCTION
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ALGORITHMIC STRATEGIES

e Local search
e MIP approximations

e Trust region



GRADIENT OF THE
OBJECTIVE FUNCTION
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DETERMINISTIC APPROXIMATION
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PIECEWISE APPROXIMATION OF THE
LOGARITHMIC FUNCTION

 Theoretical result: optimality bound

e Linear or quadratic pieces



PREDICTED VS. ACTUAL REVENUES
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A-5-39
A-5-12
A-5-48
A-5-46
A-5-28
A-5-79

SOME NUMERICAL RESULTS

DET TR

7056.02  5888.01
4802.51 4802.51
13803.40 12789.20

6680.98 5803.71
6502.57 6502.57
11143.70 8912.30

PWL3

7056.02
4802.51
13803.40
6898.14
6502.57
11143.70

PWL3+TR

7056.02
4802.51
13803.40
6898.14
6502.57
11143.70

PWQ3 H50

7056.02  4993.79

» 4802.51
13803.40 6434.33
6898.14 6898.14
6502.57  6487.53
11143.70 8438.40

TR-H7

7056.02
4802.51
13472.30
5803.71
6502.57
8881.81

DET+TR-H7

7056.02
4802.51
13803.40
6680.98
6502.57
11113.20



B-5-39
B-5-12
B-5-48
B-5-46
B-5-28
B-5-79

NUMERICAL RESULTS AGAIN

DET

2l.22
399.18
156.42
137.60

18.42
25.90

TR

50.29

511.43 542.02

194.64

210.32 210.38

12.79
*

PWL3

50.29

194.75

27.78
25.90

PWL3+TR PWQ3

68.92
542.02
194.75
210.38
27.78
25.90

51.22
542.02
232.76
210.38

27.78

25.90

H50

50.29
511.43
124.32
157.50
27.78
25.90

TR-H7 DET+TR-H7

50.29 68.92
511.43 420.77
194.75 232.76
210.32 137.60
27.78 18.51

25.90 25.90
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CLASS REVENUES
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INCREASING # CLASSES
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MIXED LOGIT VS DETERMINISTIC

0.8 T T : ; r : r
— det 100
== |ogit 5
0.7r — logit 100 |]

0.6

o
(%)
T

revenue
o
o
T

0.3

-

0.2}
-,
Es,
T
0.1
us
0‘% 1 1 1 1 1 1 1
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6

toll



EXTENSIONS

Other discrete choice models of
the GEV family (nested logit, etc.)

ldentifying the concavity zones
Product line design problem
Revenue management (capacities)

Congestion
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SOME MORE NUMERICAL RESULTS

DET TR PWL3 PWL3+TR PWQ3 H530 TR-H7 DET+TR-H7

9 6247 0.12 0.51 4.41 0.53 80796  79.09 10.40
2 3019 0.00 17.63 0.15 * 162.85 4.92 0.15
8 73.13 0.01 0.31 0.31 225 21634  28.22 7.68
6 169.08 0.04 227 0.31 1.26  323.26 3.17 15.10
-28 9416 0.03  0.99 7.99 0.37  1620.35 29.02 12.52

-5-79 8328 0.04 1.05 1.42 0.26 44441 1945 10.31



YET MORE NUMERICAL RESULTS

DET TR PWL3 PWL3+TR PWQ3 H50 TR-H7 DET+TR-H7

A-5-39 042 0.05 0.02 0.04 0.01  0.00 0.06 0.13
A-5-12 049 1.75 040 1.74 * 0.02 0.04 0.00
A-5-48 049 0.13 0.03 0.03 0.03 001 0.09 0.14
A-5-46 0.69 0.58 0.06 0.43 0.03 002 0.17 0.16
A-5-28 0.52 0.10 0.03 0.10 0.01 0.14 0.05 0.15

A-5-79 048 0.06 0.02 0.04 0.01 0.00 0.08 0.12



