Computer Lab Il

Further introduction to Biogeme
Binary Logit Model Estimation
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Today

e Further introduction to BIOGEME
e Estimation of Binary Logit models
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How does BIOGEME work?
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How does BIOGEME work?

model .

\

parameters
def aul t. par
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Results . ht n

data . dat
\ Final model .
BIOGEME

Data statistics etc.
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BIOGEME - Data file

e File extension . dat

e First row contains column / variable names
e One observation per row

e Each line must contain a choice indicator

e Example with the Netherlands transportation mode choice data:
choice between car and train

$: .
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BIOGEME - Data file

net her| ands. dat

id
1

a &~ W N

219
220
221
222
223

$

choi ce
0

o O o ©o

N e e
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rail _cost

40
35
24
7.8
28

35
30
35.
47
30

rail _tinme

N PN

P PP NN

. 016
. 017
.15

. 034

416

. 334
. 834
. 833
. 967

car_cost
5

9

11.5

8. 333

6.4

2. 083
16. 667
72

30

car _tine
. 167

1.517

BN R

P PN PR

. 966

. 267

283

. 667
. 017
. 933
. 267
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BIOGEME - Data file

net her| ands. dat

id
1

a &~ W N

219
220
221
222
223

$

choice rail cost rail _tinme
0 40 2.5
0 35 2.016
0 24 2.017
0 7.8 1.75
0 28 2. 034
Unique identifier of observations
1 35 2. 416
1 30 2.334
1 35. 7 1. 834
1 47 1. 833
1 30 1. 967
([ J
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car_cost
5

9

11.5

8. 333

6.4
2. 083
16. 667
72
30

car _tine
. 167

1.517

BN R

P PN PR

. 966

. 267

283

. 667
. 017
. 933
. 267
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BIOGEME - Data file

net her| ands. dat

id
1

a &~ W N

219
220
221
222
223

$

choi ce
0

o O o ©o

N e e

TRANSP-OR

rail _cost rail _tinme car _cost
40 2.5 5

35 2.016 9

24 2.017 11.5
7.8 1.75 8. 333
28 2.034 5
Choice indicator, O: car and 1: train
35 2.416 6.4

30 2.334 2.083
35.7 1.834 16. 667
47 1.833 72

30 1. 967 30

car _tine
. 167

1.517

BN R

P PN PR

. 966

. 267

283

. 667
. 017
. 933
. 267
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BIOGEME - Model file

e File extension . nod
e Must be consistent with data file
e Contains deterministic utility specifications, model type etc.

e The model file contains different sections describing different
elements of the model specification

$: (.
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BIOGEME - Model file

e How can we write the following deterministic utility functions for
BIOGEME?

Vear = ASCear + BiimeCalime + BeostCalcost

Vrail — Btimera”time + 5costrai|cost

g o
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BIOGEME - Model file

[ Choi ce]

choi ce

[ Bet a]

/1 Nane Def aul t Val ue Lower Bound Upper Bound st at us
ASC CAR 0.0 -100.0 100. 0 0
ASC RAI L 0.0 -100.0 100.0 1
BETA COST 0.0 -100.0 100. 0 0
BETA TI ME 0.0 -100.0 100. 0 0

[UtTTities]
//1d Nane Avai l
0 Car one

1 Rai |l one

-sTRANSP-DR

| i near-i n- paranmet er expression

ASC CAR * one + BETA COST = car _cost +
BETA TIME * car _tine

ASC RAIL  one + BETA COST * rail _cost +
BETA TIME * rail tine

Gl
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BIOGEME - Model file

[ Choi ce]

choi ce

[ Bet a]

/1 Nane Def aul t Val ue Lower Bound Upper Bound st at us
ASC CAR 0.0 -100.0 100. 0 0
ASC RAI L 0.0 -100.0 100.0 1
BETA COST 0.0 -100.0 100. 0 0
BETA TI ME 0.0 -100.0 100. 0 0

[UtTTities]
/[/1d Name Avail

0 Car one

1 Rai |l one

-sTRANSP-DR

| i near-i n- paranmet er expression

ASC CAR * one + BETA COST = car _cost +
BETA TIME * car _tine

ASC RAIL  one + BETA COST * rail _cost +
BETA TIME * rail tine
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BIOGEME - Model file

[ Choi ce]

choi ce

[ Bet a]

[/ _Nane Def aul t Val ue Lower Bound Upper Bound st at us
ASC CAR 0.0 -100.0 100.0 0
ASC RAI L 0.0 -100.0 100. 0 1
BETA COST 0.0 -100.0 100.0 0
BETA TI ME 0.0 -100.0 100.0 0
[UtTTities]

//1d Nane Avail linear-in-paraneter expression

0 Car one ASC CAR * one + BETA COST = car _cost +
BETA TIME * car _tine

1 Rai |l one ASC RAIL  one + BETA COST * rail _cost +
BETA TIME * rail tine

$: L
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BIOGEME - Model file
[ Choi ce] What is one?
choi ce

Which is the type of model?
[ Bet a]
/1 Nane Def aul t Val ue Lower Bound Upper Bound st at us
ASC CAR 0.0 -100.0 100. 0 0
ASC RAI L 0.0 -100.0 100. 0 1
BETA COST 0.0 -100.0 100. 0 0
BETA TI ME 0.0 -100.0 100. 0 0

[UtTTities]
//1d Nane Avai l
0 Car one

1 Rai |l one

-sTRANSP-DR

| i near-i n- paranmet er expression

ASC CAR * one + BETA COST = car _cost +
BETA TIME * car _tine

ASC RAIL  one + BETA COST * rail _cost +
BETA TIME * rail tine
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BIOGEME - Model file

[ EXpr essi ons]

/1 Define here arithmetic expressions for nane that are not directly
[/l available fromthe data

one =1

[ Model ]

/1 Currently, only $MNL (nultinomal logit), $NL (nested logit), $CNL

/'l (cross-nested logit) and $NGEV (Network CGEV nodel) are valid keywords
/]

$IMNL

g o
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How does BIOGEME work?

model .

data . dat \

parameters
def aul t. par

\
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Results . ht n

/ Final model .
BIOGEME

Data statistics etc.
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Model and Data Files

e How to read and modify model files?
How to read data files?

e GNU Emacs or Wordpad
e Notepad should not be used!

® 0 )
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BIOGEME - Results - Netherlands dataset

TRANSP-OR

Eichier Edition Affichage  Historique  Marque-pages Cufils 2

[ Les plus visités @ Débuter avec Firefox 5 & la une

] binal_'y__g_eneriE_netherIands.... g 5
BIOGEME Version 1.8 [Sat Mar 7 14:36:56 CEST 2009]

Michel Bierlaire, EPFL

This file has smtomatically baen generated,

09423010 12:08:00

Model: Multinomial Logit
Number of estimated parameters: 3
Humber of observations: 228
Humber of individuals: 2Zd
Null log-likelihood: -158.038
Cte log-likelihood: -146.347
Init log-likelihood: -156.038
Final log-likelihood: -123,133
Likelihood ratio test:/9.809
Rho-square: 0.221
Adjusted rho-square: 0.202
Final gradient norm: +6.045e-004
Diagnostic: Convergence reached. ..
Iterations: 7
Run time: 00:00
Variance-covariance: from analvtical hessian
Sample file:netherlands05.dat

Ttility parameters

- C X & j file: /f/C: /BinaryMetherlands/binary_generic_netherlands.html

| Name ‘Value Std err‘t—testlp—value |Rohust Std errlRohust t—test|p—va1ue

IBSC_RAIL |0.00 fized

ksc_car [-0.798 [p.270  [-2.95 [0.00 [o.275 [-2.90

[o.00

IBETA_COST|-0.0499|0.0103 |-4.85 |0.00 0.0107 -4.67

0.00

[BETA_TIME | -1.33 |0.344 -3.86 |0.00 0.354 =375

0.00

i

Terminé

Gl
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BIOGEME - Results

TRANSP-OR

Michel Bierl

This file has smtomatically baen generated,

Eichier Edition Affichage  Historique  Marque-pages Cufils 2
C X j file: /f/C: /BinaryMetherlands/binary_generic_netherlands.html

[ Les plus visités @ Débuter avec Firefox 5 & la une

|| binary_generic_netherlands.... | +

BIOGEME Version 1.8 [Sat Mar 7 14:36:56 CEST 2009]

General model information

aive, EPFL

09423010 12:08:00

Model: Multinomial Logit

Number of estimated parameters: 3
Humber of observations: 228

Humber of individuals: 2Zd
Null log-likelihood: -158.038
Cte log-likelihood: -146.347
Init log-likelihood: -156.038
Final log-likelihood: -123,133
Likelihood ratio test:/9.809
Rho-square: 0.221
Adjusted rho-square: 0.202
Final gradient norm: +6.045e-004
Diagnostic: Convergence reached. ..
Iterations: 7
Run time: 00:00
Variance-covariance: from analvtical hessian
Sample file:netherlands05.dat

i

m Ttility parameters
| Name ‘Value Std err‘t—testlp—value |Rohust Std errlRohust t—test|p—va1ue
ksc_car [-0.798 [p.270  [-2.95 [0.00 [o.275 [-2.90 [o.00
IASC_RAIL |0.00 fixed
BETA_COST|-0.04%9|0.0103 |-4.85 |[0.00 0.0107 -4.67 0.00
BETA_TIME | -1.33 0.344 -3.86 ([0.00 0.354 =345 0.00
Terminé
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BIOGEME - Results

¥ binary_generic_netherlands. html - Report from BIOGEME Version 1.8 [Sat Mar 7 14:36:56 CEST 2009] - Moz..
Eichier Edition Affichage  Historique  Marque-pages Cufils 2
g

[ Les plus visités @ Débuter avec Firefox 5 & la une

{at j file: /f/C: /BinaryMetherlands/binary_generic_netherlands.html

] binal_'y__g_eneriE_netherIands.... g 5
BIOGEME Version 1.8 [Sat Mar 7 14:36:56 CEST 2009]

Michel Bierlaire, EPFL

This file has smtomatically baen generated,

09423010 12:08:00

Model: Multinomial Logit

Number of estimated parameters: 3

Humber of observations: 228

Humber
Hull
Cte
Init
Final

of individuals: 2z

log-likelihood: -158,.038
log-likelihood: -146.347
log-likelihood: -156.035
loag-likelihood: -123,133

Likelihood ratio test:/9.809

Rho-square: 0.221

Adjusted rho-square: 0.202

Fina

1 gradient norm: +6.045=-004

Diagnostic: Convergence reached. .

Iterations: 7
Run time: 00:00

Variance-covariance: from analvtical hessian

Sample file:netherlands05.dat

i

Coefficient estimates

TRANSP-OR

Utility parameters
| Name ‘Value Std errh—testb—value|ﬂohust Std errmohust t—testb—value
ksc_car [-0.798 [p.270  [-2.95 [0.00 [o.275 [-2.90 [o.00
IASC_RAIL |0.00 fixed
BETA_COST|-0.04%9|0.0103 |-4.85 |[0.00 0.0107 -4.67 0.00
BETA_TIME | -1.33 0.344 -3.86 ([0.00 0.354 =345 0.00
~
Terminé
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Today

e Further introduction to BIOGEME
e Estimation of Binary Logit models
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Binary Logit Case Study

e Avallable datasets:
e Netherlands mode choice

e Descriptions available on the course web site

® 0 )
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How to go through the Case Studies

e Choose a dataset to work with (data descriptions are
available on the course website)

e Copy the files related to the chosen dataset and case
study from the course website.

e Study the . nod files with the help of the descriptions
e Run the . nod files with BIOGEME

e Interpret the results and compare your interpretation
with the one we have proposed

e Develop other model specifications

-sTRANSP-DR



Course website

e hitp://transp-or.epfl.ch/courses/decisi onAl dZ011/1 abs. php
e BIOGEME software
(including documentation and utilities)
e For each Case Study
e Data files for available datasets
e Model specification files
e Possible interpretation of results

$: L
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http://transp-or.epfl.ch/courses/decisionAid2011/labs.php

Running Biogeme

e accessing your folder My Documents:
type Z: inthe DOS command window

To run Biogeme on your own computer

e download BIOGEME from the course web site:

e Bl OGEME v2.0: Wndows execut abl es.

e put bi ogene. exeinC.\ Program Fi | es

Zi p

Gl
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