Empirical test of a constrained choice discrete model: Mode
choice in Sao Paulo, Brazil
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Table 1. Sav Paulu AM peak home-based work mode chuice models

Estimated Parameters
(Asymptotic r-ratios in p hesis)
Paramerrized
Variables Logit Logit Captivity
Utility Functions
1. Constants
—Walk -0 =0-
—Bus -098(-34) ~-12.44 (-22)
—Auto Drive -4.80 (—-11.0) —5006.73*
—Auto Passenger —4.42 (—10.7) —15.58 (-2.7)
—Rail =229 (-5.1) =1531 (=27
2. Travel Time, door-to-door, one-way, in minutes
time if time > 0 and
=30 =0.0844 (=7.7) —~0.4864 (- 2.6)
30 0.w.
—Walk
foe Wtz ~0.252 (= 7.4) ~0.0583 (~4.6)
0 o.w.
—Bus =0.0117 (—2.5) =0.0524 (- 5.2)
—Auto Drive and Auto
Passenger -0.0310 (-2.4) —0.0902 (-2.9)
—Rail —=0.0003 (~0.1) —-00112(-2.2)
3. One-Way Travel Cost (Cr$ 1977)
Income (defined in item 4, below)
—Walk -0- -0-
— = Bus -647.6 (—4.2) —282.4(-0.8)
—Auto Drive and Auto Passenger ~76.4 (= 1.6) —-106.8 (=0.7)
—Rail -706.1 (—3.8) —1086.5 (—2.5)
4. Income = Personal monthly income (Cr$ 1977)
if visitor or boarder
= Household monthly income (Cr$ 1977),
othcrwisc
—Walk -0- =0~
—Bus -2.5E-6(—0.2) 99.9E-6 (1.6)
—Auto Drive 22 5E-6(2.2) 168.6F-6 (2.4)
—Auto Passenger 9.0E-6 (0.6) 94.9E-6 (1.1)
~Rail —10.4E-6 (—0.5) 75.9E-6 (1.1)
5. Members = 0 if visitor or boarder
= # household members o.w.
—Walk -0- -0-
—Bus -0.082 (-2.3) —0.248 (—2.6)
—Auto Drive -0.128 (—2.7) -0.636 (—2.9)
—Auto Passenger -0.092 (—1.6) -0.502 (-3.1)
—Rail -0.141 (-2.6) -0.267 (-2.4)
6. Auto Availability
= 0 if visitor or boarder
= #cars/#workers 0.w.
—Walk -0~ ~0-
—Bus -0.911 (-3.5) -1L153(-1.2)
—Auto Drive 1,220 (6.2) 3.571 (2.4)
—Auto Passenger —0.295 (-0.8) —-0.951
—Rail —0.350 (-0.9)
7. Auto Ownership
= | if h.h. owns | + autos
= 0 o.w.
—Auto Drive 2.66 (6.8) 4990.57 (809.8)
—Auto Passenger 1.86 (5.4) 1.22 (1.0)
8 Head of Auto-owning Househaold
for Auto Drive alternative
= lif h.h. owns 1 + autos and
worker is head of h.h. 0.65 (3.2) 0.05 (0.1)

and mode is Auto Drive
=0ow.
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9. Worker with secondary or university
education for Auto Drive and
Passenger Modes

= 1 if waorker has secondary or
university education and
mode is Auto Drive or
Passenger

= 0ow.

10. Gender for Auto Drive
= | if female worker and
Autw Drive

Captiviry Funcrions
1. Walk Alternative
—Constant
—Income
—Members
—Auto availability -
—Gender -
(1 if female;
0 if malc)
—Head of household =
(1 if worker is head;
0 otherwise)
—Age, in years -
—Gender*Age
2. Bus Aliernative
—Constant
—Income
—Members
—Auto availability
3. Auto Drive Alternative
—~Constant
—Income
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—Auto availability
—Head of household
—Auto owning household
—Secondry or university
education -
—Gender -
4. Auto Passenger Alternative
—Constant -
—Income
—Members
—Auto availability -
—Auto owning household
—Gender
5. Rail Alternative
—Constant
—Income
~—Members
—Auto availability
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—# parameters

Sample Description—Observed Choices

Walk 409
Bus 626
Auto Drive 466
Auto Passenger 95
Rail 1_29
Total 1728

0.38 (2.3)
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I=—3%

0.56 (1.3)

—1.33(—1.6)

=341 (-4.0)
17.1E-6 (0.8)
—0.095 (—0.8)
—=0.761 (- 0.8)
0.24 (0.2)

=163 (-2.

0.063 (2.9)
=0.051 (- 1.1)

-0.95 (-2.9)
—5.7E-6 (-0.2)
—0.069 (- 1.1)
=0.910(=1.9)

-4.22 (-8.5)
8.3E-6 (0 5)
~0.010 (-0.2)
0.568 (2.2)
0.70 (2.5
3.02 (7.2)

0.31 (1.3)
=131 (=3.0)

=525 (-5.8)
9.9E-6 (0.6)
0.077 (0.9)

=0.397 (-0.8)
293 (3.9
0.18 (0.5)

-0.72 (~1.1)
9.5E-6 (0.3)
~0.495 (=2.0)
=0.183(=0.2)
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Summary Statistics

—Log likelihood for random choice —2480.5 —2480.5
—Log likelihood at convergence - 1437.0 —1394.2
—rho squared 0.4207 0.4380
—rho-bar squared (Akaike) 0.4090 0.4146
—# parameters 29 59

x° = -2(~1437.0+1394.2) = 85.6 > 50.9(E3 1 £ 300)99%15 # X sl 0D 1 )
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