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1. Introduction
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GEV4%fi—NLE 7 JV(McFadden, 1978; Williams, 1977, Ben-Akiva and
Lerman, 1985)

GNL-E 7 JL(Wen and Koppelman, 2001)
ordered logit (Small, 1987, 1994)
choice set generation logit (Swait, 20014)
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1. Introduction
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2. The 2-condition (2-Mix) model
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2. The 2-condition (2-Mix) model
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2.1. Case1 binary choice G={1,2}
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2.2. Case2 trinomial choice G={1,2,3}
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2.3. Case3 generalization of the 2-mix model
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Relationship to Latent class models
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Similarity of 2-mix model to choice set formation models
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3. The 3-condition (3-Mix) model
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3. The 3-condition (3-Mix) model
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3. The 3-condition (3-Mix) model
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3. Discussion of 3-Mix model
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4. Application of proposed models
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Table 1
Work trip mode choice models for 53o Paulo.

MML model 2-Mix model” 3-Mix model" PIAL model®
Utility function (asymptotic -stats)
Alternative-specific constants
Auto drive 3138 (16.7) 3462 (13.5) 26,603 (232) 3.489(13.5)
Auto passenger 0.540(25) 0.806 (2.1) 25380(25.2) 0.677 (2.9)
Bus 3.307 (18.7) 3.795 (19.7) 38,578 (18.1) 3.568 (15.9)
Metro 3.662 (19.8) 3.988 (16.1) 35.301 (22.7) 3743 (17.7)
Company bus 1.094 (6.0) 1.068 {5.5) 28.896 (0.0) 1.274(3.6)
Walk/Bicyle 1.098 (6.5) 7.143 (3.8) -9,352 (-0.0) 6.927 (2.8)
Motorcycle -0- -0- -0~ ==
Impedances
Travel time (min)f100 ~0.008 (-4.6) ~-0.021 (-9.8) -0.092 (-3.9) ~-0.022 {~9.1)
Cost/income ~0.018 (-0.5) ~-0.074 (-3.4) 0.121 (0.6) -0.278 (—4.1)
Socio-demographics
Income (auto drive) 0.022 (5.6) 0.031 (4.1) 0.202 {34) 0.022 (3.3)
Income {auto pass) 0.030 (5.2) 0.038 (4.8) 0.193 (3.7) 0.027 (42)
de:;f_‘f condition parameters , (_)\
Aum drive - 1.980 (3.6) 11070 (0.0
Aufo passenger - 1.362 (1.0} 16.169 (0.0) ST
Bus - 28896 (0.0) 2185 (10.2) TradeOffo)ﬁEX
Metro - 13.368 (0.0) 12,533 (0.0) _ exp(yi )
Company bus - 23.020 (0.0) 28.643 (0.0) qi -
Walk/Bicyle - -2.299 (~23.7) 11,695 (-0.0) exp(l'i )+ eXP(Vi) +1
torcycle - 20,012 (0.0} 12423 (0.0)
Dominance condition parameters
Auto drive 11.098 (0.0)
Slpipecngss TradeoffDHESE s Dominance DHEZE
Metro q = 1 _ 1 —0.88 11.947 (0.0) _ exp(ri )
Company bus i - - Y 25112 (83.2) i =
Walk/Bicyle 1+ eXp(—d) 1+exp(—1.98) ~2.119(-240) exp(ri )+ exp(yi) +1
Motorcycle B.656 (46.8)
Independent availability parameters k
Alternative-specific constants
Auto drive = = = Rejection DR
Auto passenger - — - 1
Bus - — -
rr =
Metro - - - i
Company bus = - = eXp(ri ) + eXp(yl) +1
Walk/Bicyle - = =
Motorcycle - — — 14.187 (0.0)
Goodness-af-fit
L 0) ~4298.81 -4298.81 ~4298.81 ~-4298.81
LL{ convergence) ~2798.33 ~2737.62 ~2698.90 ~2735.01
Number free param, 10 17 24 17
0.3490 03632 03722 0.3638
P Akaike 0.3467 0.3599 0.368 0.3605

* In the 2-Mix model, g; = [1 +exp(—3,)] ', where & is the parameter reported in table,

Y In the 3-Mix model, p; = exp{z)/D, g;= exp{y)/D, r = 1/D, where D = exp{t;) + exp(};) + 1, where 1, 7 are reported in table.

¢ In the PIAL model, p, = |1 +exp(—4)] ', where 1 is the reported parameter value,




£ 2R D condition probability

-
Table 2
Sdo Paulo k-Mix models: estimated alternative-specific condition probabilities,
2-Mix[3-Mix
Alternative Pr|Dominance] Pr|Tradeoft] Pr[Rejection|
Auto drive 0.00/0.51 0.88/0.49 0.12/0.00
Auto passenger 0.00/0.05 0.80/095 0.20/0.00
Bus 0.00/0.00 1.00/0.90 0.00/0.10
Metro 0.00/0.36 1.00/0.64 0.00/0.00
Company bus 0.00/0.03 1.00/0.97 0.00/0.00
Walk/Bicyle 0.00/0.11 0.09/0.00 0.91/0.89
Motorcycle 0.00/0.02 1.00/0.98 0.00/0.00

(a) 2-Mix Model
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4. Application of proposed models 2
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Table 3
Recreation campsite selection models.

MNL model 2-Mix model*
Utility function
ASCs
Campsite 1 2.492 (27.3) 2,565 (1.4)
Campsite 2 2517 (27.9) 2549 (1.4)
Camp Out of Park 1.071 (11.9) 0066 (0.1)
Hotel /Lodge/Cabin -0.479 (-3.6) ~0269 (-0.2)
Stay Home -0- -0-

Atrributes (Campsites 1,2, 3)

{‘Va:l’::ﬁlec{kwer -0.687(-12.1) 3716 (1.1) Trad eoff@ﬁE*
1

Electricity 0,087 (1.5) ~1.644(-1.0) 1
None -0- -0-

s q = = =0.88
Overnight L -0.204 (-10.0) -0303 (-5.8) 1+ eXp(—JI) 1+ eXp(—198)

Q 0125 (-2.5) ~0.118 (~1.4)

Hookup - WES -0.432 (-4.5) -0492(-0.3)

Hookup-Elec -0.299 (-3.7) ~0.175(-0.5)

Other

Visual separation 0377 (10.1) 0523 (6.8)

Park staff present 0.002 (0.1) ~0.032 (-04)

Security patrols 0,153 (39) 0151 (2.4)

Showers 0.465 (13.9) 0748 (7.5) ﬁE $

Drinking water -0.031 (-08) —0.008 (-0.1) Trad GOffa) =+

Toilet type 1 0.240(4.4) 0148 (1.5) l

Toilet type 2 0.153 (2.8) 0376 (3.5) q —_

Toilet none -0- -0~ i T

Cultural programs 0.043 (1.1) 0,008 (0.1) I 1+ exp(—d’)(.)

Location > 10 km from town 0.057 (1.4) 0.078 (1.3) |
(Traﬂeol'f condition function )

ASCs

Campsite 1 - 1.741 (02) ‘;E

Campsite 2 - 1.828 (0.2) ] RH 1 y 2 @Q(C)

Campsite 3 - 0920 (0.1)

Camp out of park - ~0971 (3.1 = HK 3 SH t L/ l' \

Hotel [Lodge/Cabin = -2511(-33 22 _C | (=] -t

Stay home - —~2.164 (-4.3

Attributes (campsites 1,2,3)

Hookups

Water Elec/Sewer - ~2835(-04

Electricity - -1.136 (-0.2

None - -0-

Fees

Overnight L - 0945 (-0.1

Q = ~D.137 (- 0.0)

Hookup-WES = ~0377(-32

Hookup-Elec - ~0375(-1.5

Other

Visual separation - 0206 (2.1)

Park staff present - ~0.077 (-0.9)

Security patrols - 0.199(23)

Showers - 0318 (3.1)

Drinking water - ~0.075 (-0.9)

Toilet type 1 = 0.133 (1.0)

Toilet type 2 - 0,347 (3.1)

Toilet none - -0-

Cultural programs - ~0.069 (-0.7)
\ Location > 10 km from town — 0.170 (1.3) J

LL{D) ~25004.00 ~25004.00

LL{convergence) ~16537.75 —~16198.80

Number free param. 20 41

2 0.339 0352

£ kel il |

“ In the 2-Mix model, g, = [1 + exp{ -#'Z;)| ', where § is the parameter vector reported in table and Z; is the vector of ASC's and attributes.



Pk INTA—H tiE INT A=A t{iE
¥ FHAE BEFICMMEATE 0.860 3.12 18.740 0.01mm
BHES=— 1.722 6.81 6.725 3.76
FIFA log(BE ) -1.392 -3.86 -6.400 -0.44
KBEF=— 2.918 3.60 21.556 0.09
AR5t log(BE ) -0.405 -2.75 -2.986 -3.68
FEHAZ— 3.335 6.34 23.227 0.10
FRIZ=— -0.476 -2.09 -3.539 -2.74
Riroa—)b 0.198 1.63 0.257 0.69
& IR A% E A E 38 4,572 6.94 40.058 0.03
Riroa—)b 0.298 2.49 0.650 1.62
ORHST Tradeoff D fEZE AI;e’:]"e‘ction 03?5@1 19958 001
Tradeoff FIA FF 0.465 F|F 0.535 -0.139 -0.30
Condition AR 5T AR5E 0.995 5% 0.005 5.344 1.13
. #18 0.955 #%25 0.045 3047 2274
EAXT B -1535.860 -1535.860
REBALE -311.508 -295.151
BERFAHEEE 0.790 0.799

Research Unit



