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Exercise 1 In a case study of transportation mode choice, the parameters of the utility func-
tions have been estimated as follows:

3

Uy,=1- 100 tt1y, — Too c1n + 0.5 - income,, + €1, "
U- 2 tt 375 + 0.5 - university, + ¢
= —— ——-cC .5 - universi
2n 100 2n 100 2n Yn 2n

where tt;, is the travel time in minutes and ¢;, is the cost in CHF for respondent n, with
i € {car,train}. income, takes value 1 if the respondent’s monthly income is larger than
6000CHF and 0 otherwise, and university, takes value 1 if the respondent went to the university

and 0 otherwise. 1y, €2y, ud EV(0,1).

1. Compute the probability to choose each mode for the following individuals:

Name tty tta c¢1  c2 monthly income university
Eva 22 18 2 21 7000 yes
Matthien 120 100 10 15 3000 yes
Michel 10 50 3 5 10000 no
Meri 25 9 7 21 5000 no

2. What does the alternative specific constant in alternative 1 represent? Interpret one by
one all the parameters.

Exercise 2 In a route choice case study, the utility functions are defined as follows:

Ul = ASCI + 5length : lengthl +ée1

2
Uy = ASCy + Blength : lengthQ +é2 ( )

where alternatives 1 and 2 represent different routes, ASCy, ASCo and Biengen, are parameters
to be estimated and length;, 7 € {1,2} is the length of each route in kilometers.



The estimation results of a binary logit model, where ASC; has been normalized to zero, are
shown in the first column of the following table. The second column corresponds to the same
specification where ASC5 has been normalized to zero:

Logit 1 Logit 2

ASCq 0 X
ASC, -2 0
Blength 10 X

Perform the following tasks:
1. Replace the z in the table by the value of the corresponding parameter.

2. What are the distributions of €1, 9 and g1 — 57

Exercise 3

1. Define the Box-Cox transformation. What modeling assumption are you testing when
specifying a Box-Cox transformation of the travel cost in a model of transportation mode
choice? Let A\ be the parameter of the Box-Cox transformation. What particular cases do
you obtain when A =1 or A =07?

2. In a model developed for the transportation mode choice in the Netherlands case study,
the deterministic parts of the utilities for the car and rail alternatives are specified as
follows:

VCar,'rL = ASCc AR + BTIME.CAR - timecar,n + Bcost - COStearn
VRaitym = ASCRAIL + BTIME_RAIL - timerailn + BcosT - COStraitn + BraLe - male,  (3)

where timecqr,, and time,q , are the travel times for car and rail respectively for individual
N, CoSteqr,n and cost,q , are the travel costs for car and rail for individual n, and male,
takes value 1 if the individual is a male, and 0 if she is a female. The estimation results
for this model is shown in Figure 1.



Model

NHumber of estimated parameters:
Humber of observations:
Number of individuals:
Null log-likelihood:
Cte log-likelihood:
Init leog-likelihood:
Final log-likelihood:
Likelihood ratio test:
Rho-square:

Adjusted rho-square:
Final gradient norm:
Diagnostic:

Iterations:

Run time:
Variance-covariance:
Sample file:

: Multinomial Logit

5

228

228

-158.038

-148.347

-158.03%8

=115.880

B4.314

0.267

0.235

+2.460e-04
Convergence reached...
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00:01

from analytical hessian
netherlands.dat

Utility parameters

| Hame ||Vﬂlua”5td arr”t-tast”p—vﬂlua” ”Rchust 5td arr”Rchust t-tast”p-vﬁlua[]

[nsc_cam |[z.85 J[1.09 [z2.62 Jo.or [[][z.02 [2.80 looox ]

ASC_RAIL 0.00 |[fixed []

BETA_COST -0.130|[0.0251 |[-5.17 [[o.00 0.0265 -4.89 0.00 ]

BETA_GENDER  ||0.675 |[0.330 |2.05 |0.04 0.329 2.05 0.06 ||

[pETA_TIME_cAR |[-2.34 [j0.489 |[-4.78 [jo.o0  |[]o.49s [-4.73 loooo T[]

[pETA_TIME_RAIL|[-0.529[j0.418 |[-1.27 [jo.20 |[#]o.414 [-1.28 lo.20 ]

Utility functions

|Hﬁma||avﬂ.i.lﬂh.i..l.i.ty|| Specification |
[0 Jlcar Jjone |[nsc_car = one + BETA_TIME CAR * car_time + BETA COST * car_cost_euro |
[ |Railffone |lnsc_RaIL * one + BETA TIME RAIL * rail time + BETA_COST * rail cost_euro + BETA_GCENDER * gender|

Figure 1: Estimation results of the base model

In addition to Model 1 we now estimate a model with a Box-Cox transformation of the
cost variables. A snapshot of the estimation results is presented in Figure 2.




Number

Kull
Cte
Init
Final
Likelil

Adjul
Fina

Vard

Model:
Number of estimated parameters:
of observations:
Number of individuals:
log=likelihood:
log=likelihood:
log-likelihood:
log-likelihood:
hood ratio test:
Rho-square:
sted rho-sgquare:
1 gradient norm:
Diagnostic:
Iterations:

Run time:
ance-ceovariance:

Sample file:

Multinomial Logit
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228

228

=158.038

=148.347

=158.038

-113.265

89.546

0.283

0.245

+5.044e-04

Convergence reached...
14

00:00

from finite difference hessian
netherlands.dat

Utility parameters

| Name ” Value ”Std Brr”t-tastHP-va.luaH ”Ruhust std err”lchust t-tust”!:-valuull |

asc_car 2.64 |1.09 [2.41 Jo.02 1.03 2.56 0.01

asc_RATL 0.00 |[fixed

BETA_COST -0.544]0.266 |[-2.05 [[0.04 0.249 -2.19 0.03

BETA_GENDER _ |[0.735 [[0.338 |[2.18 [0.03 0.334 2.20 0.03

BETA_TIME_CAR |[-2.42 [[0.500 |-2.84 [0.00 0.509 -4.76 0.00

BETA_TIME_RAIL|[-0.616][0.427 |-1.44 [0.15 [[=][o.423 -1.46 0.15  |[#]

LAMBDA 0.400 [o.224 [1.78 Jo.0o7  [#[fo.211 1.90 0.06 |+

Utility functions

|1“” 11 a.i..luhility” Specification |
[0 J[car Jjone |[nsc_car * one + BETA_TIME CAR # car_time + BETA_COST * ( ( ( car_cost_euro ** LAMBDA ) - 1 ) / LAMBDA ) ]
[1 JRaii]jone |[asc_raiL * one + BETA_TIME_RAIL * rail _time + BETA_GENDER * gender + BETA_COST * ( ( ( rail_cost_ecuro ** LAMBDA ) - 1 ) / LAMBDA )|

Figure 2: Estimation results of model with a Box-Cox transformation

(a) Comment and interpret the estimation results of both models using formal and in-
formal tests.

(b) Propose two different statistical tests to illustrate if model 2 provides an improvement
compared to model 1.

mbi/ ek/ afa /mpp




