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3. Aggregate
o £ amivo Sl piboMS K155 5 Jasp Jes gols lallbie s SlplSie 5wl (sz
“ & oIS Ol ‘Q;\o‘
L4 S (o adaay Dll) pius iS5 -0-Y'-) O
GBS NE- Y olo 35 pe -£ A Sy




» as (w‘ 0 d:s‘)‘ Lbu—‘ 0)31).3 6‘).?).0 LSJ)}.‘Q 6L‘°u*’9) ‘5‘>).’ d.u.”) RSSO 3 ‘5’).‘70 cLQ‘Sou.o U"‘
s S5 31 AST 09,095 Sanl Cad S Sl e 0550 5 (s59dake ) eolaiul b g sdalive o
Oyl o 8l sla o 4 o smvie 4gS ] S s ] oo ity S o &S > ol
Slaws S i sl Bzl sla s 5l ol e Jiig e gl Slalllas o Jlie Heboas [V ]wslazsl
5590 Sl oo (Shaio —lows Sla s yilo 51y Laid a5 el T b o 4565 ol (slacgsgase 3| Sy
ol sl atils o9y bl ol slae dsd glp a5 0550 slaaliwy Sl ISl 4 05,8 18 olaul
O Pl S W e 5o satd (69,095 A (g wd &S Cel g0l Bl e an o e Los.o.c (s yilo
ool ply el plinly 5 (SBea JBg Jox slaalws glsl
g S e e 5o ] Ule o (598 G985 di; sl b Jow opl aS L] )
ape il S mes (S Calin 4 borpe slopiite 5l (B Guizmen b Joe WS cnl 0o gt sl
Ailgr ol i yariad £o5 5l b Jaw pl aSUl 4 Az b Bk 51w S i s o] g SUSL

Jg)..fj.la..)o ‘5395-91) OL;T slcosgame o b)lgils 4 bgs o Slasein =

Lyl b o 9 " Sl g Juw —Y-Y

b ean 38 S bl Jletol bl T b o a5 958 0 (58 atenS DLl ey IS j5boa,
Lo 505 ol @l (sl sl a3 )] oo Colir 5 00 S el 03 elaizl —(golatdl sla S5
Jle sl oyls  Siww 01,81 g lvas 35 sl S a0 Cangllas (pl jloie 09 oo soliiw! Teasgllae pgaio ;|
5435 Ol Bl Tis 5l (b ol )gon wlsie 0,8 Syl 43S Sy ead ssalie Coysllas
Dlast o ol sla S 5

Sl & g0t i3S e gl sdal Cawsds slacglhe ciawl (Jaw ool b oo i &l
5 oB3 o ooy |y 4 e Dbl Jlets] atend Gl gl o a5 bul 5l anTe G g jhe o
ol 0el 25 5 4l b (VLo | gl e 1 e walgs el a5 plos’ ks a5 s oo yLas

”‘"SLS“ oolazu!

1. Diversion Curve
2. Discrete Choice models
3, Utility
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I, Random Utility Theory
2, Systematic Utility
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U(CAR)= 0.39104 +4.40374*CO

U(TAXI)= 0.81555 -0.07346*CST-TAXI +0.45963*DCBD »
U(BUS)= 2.4059 -0.00426*JRT -5.77703*CO -10.6693*MO +0.84149*DCBD a8
+0.39967*DID2

U(MOT)= 7.39078*MO -0.80656*CST-MOT -4.91333*CO

U(CAR)= 2.44688 -0.09273*CST-CAR -0.17259*ODCBD
U(TAXI)= 1.35661 -0.26812*CST-TAXI latils 2
U(BUS)= -0.05663 +0.79514*ODCBD
U(MOT)= -0.97051*CST-MOT
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nlogit; LHS=MODE,cset,altij; choices=CAR,TAXI, SERV,BUS,MOT;
model:
U (CAR) =a+aCO*co+aCST_ CAR*CST_ CAR/
U(TAXI):B+bCST_TAXI*CST_TAXI+bWKT_TAXI*WKT_TAXI+bDCBD*DCBD+bdid2*DIDZ/
U (SERV) =C+cdid5*DID5+cMO*MO/
U (BUS)=D+djrt*jrt+dntr*ntr+dDCBD*DCBD+ddid2*DID2+dCO*co+dMO*MO/
U (MOT) =EMO*MO+eCST MOT*CST MOT+eDCBD*DCBD+eCO*co;
showmodel;
utility=ul;
prob=pl;

EFFECTS:co (*) /CST CAR(*)/CST_TAXI (*)/DCBD(*)/WKT TAXI (*)/DID2 (*)/DIDS5 (*)/MO
(*)/Jjrt(*)/ntr(*)/CST_MOT (*)$

Sample proportions are marginal, not conditional.
Choices marked with * are excluded for the IIA test.

B t————— +-—=—=

|Choice (prop.) |[Weight |IIA

e t———— +——=

| CAR .66442| 1.000]|

| TAXT .13344| 1.000]|

| SERV .03691| 1.000]

| BUS .07926| 1.000|

| MOT .0859%96| 1.000]

e t———— +——=
- +

| Model Specification: Table entry is the attribute that |
| multiplies the indicated parameter.

o ———— - e +
| Choice |******| Parameter
| |[Row 1] A ACO ACST CAR B BCST TAX |
| |[Row 2| BWKT TAX BDCBD BDID2 C CDID5 |
| |[Row 3| CMO n D DJRT DNTR DDCBD |
| |[Row 4| DDID2 DCO DMO EMO ECST MOT |
y |[Row 5| EDCBD ECO
o - e +
| CAR ! 1| Constant CO CST CAR none none
| | 2| none none none none none |
| | 3| none none none none none |
| | 4| none none none none none |
| | 5| none none |
| TAXI | 1| none none none Constant CST_ TAXI |
| | 2| WKT_ TAXI DCBD DID2 none none |
| | 3| none none none none none |
| | 4| none none none none none |
| | 5| none none |
| SERV | 1| none none none none none |
| | 2] none none none Constant DIDb5 |
| | 3| MO none none none none |
| | 4| none none none none none |
| | 5] none none |
| BUS | 1| none none none none none
| | 2| none none none none none |
| | 3| none Constant JRT NTR DCBD |
| | 4| DID2 CcO MO none none |
| | 5| none none |
| MOT | 1| none none none none none
| | 2] none none none none none |
| | 3| none none none none none |
| | 4| none none none MO CST_ MOT |
| \ 5| DCBD CO
e +
Normal exit: 6 iterations. Status=0, F= 26983.65
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Discrete choice (multinomial logit) model

Dependent variable Choice
Log likelihood function -26983.64976
Estimation based on N = 26116, K = 22
Inf.Cr.AIC = 54011.3 AIC/N = 2.068

Model estimated: May 10, 2010, 00:17:34

R2=1-LogL/LogL* Log-L fncn R-sgrd R2Adj

Constants only must be computed directly
Use NLOGIT ;...;RHS=ONES

Chi-squared[18] = 2132.76792
Prob [ chi squared > value ] = .00000
Response data are given as ind. choices
Number of obs.= 26116, skipped 0 obs
________ +____________________________________________________________________
| Standard Prob. 95% Confidence
MODE| Coefficient Error 4 |z |>2%* Interval
________ +____________________________________________________________________
Al .513406%* .27535 1.86 .0622 -.02623 1.05314
ACO| 3.54192**xx* .24968 14.19 .0000 3.05256 4.03129
ACST CAR| -.13979%** .01600 -8.74 .0000 -.17115 -.10843
B .14147 .29305 .48  .6293 -.43290 .71583
BCST TAX| —.22526%** .01986 -11.34 .0000 -.26418 -.18633
BWKT TAX| -.01151*~* .00578 -1.99 .0464 -.02284 -.00018
BDCBD | .14268*** .04548 3.14 .0017 .05354 .23181
BDID2| .13818*** .05218 2.65 .0081 .03592 .24044
C| -1.74885**x* .30084 -5.81 .0000 -2.33849 -1.15920
CDID5| .58838*** .08737 6.73 .0000 .41714 .75962
CMO | -5.86519**x* 1.32959 -4.41 .0000 -8.47115 -3.25923
D] .35015 .38564 .91 .3639 -.40569 1.10599
DJRT | -.00619**x* .00135 -4.58 .0000 -.00885 -.00354
DNTR | -.18249%** .04986 -3.66 .0003 -.28021 -.08477
DDCBD | .52444%*% .04964 10.56 .0000 L42715 .62174
DDID2 | .54902*** .07615 7.21  .0000 .39977 .69827
DCO | —3.55245%*x* .70810 -5.02 .0000 -4.94030 -2.16460
DMO | =5.72334*** 1.75365 -3.26 .0011 -9.16042 -2.28626
EMO | 10.6663*%** 1.59175 6.70 .0000 7.5465 13.7861
ECST MOT | -1.15755*** .07681 -15.07 .0000 -1.30810 -1.00700
EDCBD| 21723 % %% .05004 4.34 .0000 .11915 .31531
ECO| -3.25890**x* .69392 -4.70 .0000 -4.61895 -1.89884
________ +____________________________________________________________________
Note: ***, *x* *x ==> gignificance at 1%, 5%, 10% level.

________ +____________________________________________
CO | CAR TAXT SERV BUS MOT
________ +____________________________________________
CAR| .3259 -.7114 -.7114 -.7114 -.7114
BUS | .0780 .0780 .0780 -.9623 .0780
MOT | .0698 .0698 .0698 .0698 -.8846

Elasticity wrt change of X in row choice on Prob[column choice]

CAR| -.0923 .1891 .1891 .1891 .1891

Elasticity wrt change of X in row choice on Prob[column choice]

________ +____________________________________________
CST TAXI | CAR TAXI SERV BUS MOT
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TAXT |

.0626

CAR
TAXT |

.0626
BUS |

________ +____________________________________________
Elasticity wrt change of X in row choice on Prob[column choice]
TAXT
-.0059
MOT |

SERV
.0353
-.0163
-.0060

-.4463
________ +____________________________________________
-.0163

.0626
________ +____________________________________________
-.0059
-.0163 .1352 -.0163
-.0060
WKT TAXT| CAR
TAXT |

BUS
-.0059
-.0060 .0567
________ +____________________________________________

CAR
TAXT |
BUS |

Elasticity wrt change of X in row choice on Prob[column choice]
TAXI MOT
.0167 .0167
Elasticity wrt change of X in row choice on Prob[column choice]
TAXI
-.0148

MOT
-.0059
-.0060
________ +____________________________________________

.0167
SERV
.0967
-.0376

-.1111
________ +____________________________________________
DID2 BUS
-.0148
-.0376
________ +____________________________________________

BUS
.0167
MOT
________ +____________________________________________
-.0148 -.0148
.4052

CAR

SERV |

-.0376

-.0376

________ +____________________________________________
SERV

-.0160

Elasticity wrt change of X in row choice on Prob[column choice]
TAXI
-.0160
Elasticity wrt change of X in row choice on Prob[column choice]
CAR TAXTI SERV BUS MOT
SERV | .0110 .0110 -.3024 .0110

BUS | .0260 .0260 .0260 -.2799

MOT| -.0654 -.0654 -.0654
________ +____________________________________________

| CAR
________ +____________________________________________
BUS |

-.0654

.5047
SERV

.0298

NTR

.0298
CAR
BUS |

0110
Elasticity wrt change of X in row choice on Prob[column choice]
TAXT MOT
.0298 -.3409

Elasticity wrt change of X in row choice on Prob[column choice]
TAXT
.0115

MOT
-.1371
Elasticity wrt change of X in row choice on Prob[column choice]
TAXT
.0465

SERV
.0465

BUS
.0465
)
|

SERV
.0115
________ +____________________________________________
CST_MOT

BUS
.0115
________ +____________________________________________
.0465

&b

-.6526
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