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1.

. Simulated maximu

- BIOGEME (Version 1.0) ciicriew

What’s new?

ters.

% u‘?:a- erformed with pseudo-

random numbersr oy : r Q‘ \ Halton sequences.
W\:\\\ anetions, the attributes

ical robustness of

For models with ;“
o
\\ entirely transparent

are automaticallys led
the model during#he g5tim
to the user.

s\

. BIOGEME (Version 0) ;ﬁ’é‘p} , e results of all mode]

estimations performéd ig 4 gm rC

- _f' >
aturely interrupted while the
estimation algorithm is rughi ng; arid g output files correspond-
ing to the best seluti | 50 far ]

. Nonlinear utilit r. BIOGEME

(Version 1.0) will ;l- . ¢ derivatives needed by
the optimization, orithm, using automatic d

ARAINTUUNIINGAY

ifferéntiation. Due to.

AUSINENININT -

82
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- the presence of this general functionality, the Box-Cox and Box-Tukey

modules, which were available in the previous versions, are now obso-
lete.

7. The langage to define non trivial expressions has been enhanced. User-
defined expressions can now e in othei expressions. Moreover,
it is possible to define a li | ressions using loops.

8. The running time of omi i ation has been signifi-
cantly decreased.

10. A new optimizati

11. In the presence offa 0 fiab e g -‘ [ EME (Veksxon 1.0)

Blerlaire Optimization toolbowc for .h v Model Bstimation BIOGEME) is a
freeware designed for.the f res dontext of discrete

choice models in general All information
relative to BIOGE ‘V

m roso.epfl.ch/biogeme. m

= RN
) ocz‘ge documentaﬁli 'ﬁs%m lﬁm ;ﬁﬁmgﬁﬂfgg

the so of the users group If you don’t
find a solution to your problem, post a message to

groups.yahoo.com/group/ biogeme/post

83
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Also, your contribution is'very appreciated. If you have suggestions to im-
prove BIOGEME, post them to the users group as well.

BIOGEME has been developed on Linux, but a Windows version is avail-
able. With the distribution of BIOGEME (Version 1.0), there are two ad-
ditional utilities. BioRoute (Version 1.0) helps preparing the input files for
BIOGEME (Version 1.0) in the ext of/a
scribed in section 15. BioSim (Ve
with a given model. It is de

In Section 17, we com
(Version 1.0). -

We strongly advise
question about BIOG

= .‘;
F_KS

iogeme’s users g oup. If you have any
‘ \‘R-:\‘- Is group.
\ .0)

Linux, in a DOS com-
Vindows using the fol-

3 Invoking
BIOGEME (Version

mand window or a Cyg

biogeme model_name sample ‘;,_ ~sam 11€2 sample_file3 ...

By default, the sample_fil 1

del to be default. Thersf 0 _be sample.dat, and the
model_name to be default.. Therefore, typig

-

biogeme model_nam le.
1g£1eno _n es%y)edat

and typing quﬂqwﬂﬂngqﬂj

bio§eme

"R IUNRIN A Y

iogeme default sample.dat

Is equivalent to ‘ypine =
& |

Finally, typing

biogeme -h



- generates the following output

// BIOGEME Version n.x [Compilation date]
// Author: Michel Bierlaire, EPFL (2001-2004)
// -- Compiled by Michel Baierla

~-~-~_~~---—~~~-~~-~~--~ el T P

Usage: biogeme mode o el sampleFi e2 sampleFile3 . ..
7/ \\g\*‘
C @y moce ay Nj L H

If the name of the SME (Version 1.0) reads
the following files:

® _aﬁlecontainingt € iete ,' 'I‘ h \ ior of BIOGEME

* a file containing t €1.mod (section 5)

. afile containing the (sectic n'.G)

S
‘-r' = ._‘_'._" 5

* optionnally a file conta ningthe random nn bers to use if estimation

is based on simulation.

It automatically generates the followin, utput files: -

* a file reporting the'resy d :Li.. rep (section 9),

¢ the same file in H'ImL format,

¢ a file containing t i ot W,ﬁ the same
e T ey
¢ a file contain ‘g some dgscﬁptiveptatistics on the data- nﬁ;oﬁﬂta

i
won BN ARNNIUN AN

9
* a file containing messages produced by BIOGEME (Version 1.0) during
the run: mymodel . log

s = e —_— -
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* a file containing the values of the parameters which have been ‘actualiy
used by BIOGEME (Version 1.0): Parameters.out

¢ afile containing the data stored in BIOGEME (Version 1.0) to represent
the model: mode1 . debug

odel, as it has actually beer:

understood by BIOGE ersion ;cFile.debug.

e a file containing the specifica ithe i
These file names may besmodified, accor, following rules-
1. If an input file mymed X

attempts to open the §
GEME (Version
not model dependepf.

to avoid copying it fq

ME (Version 1.0)
not exist, BIO-
4y, the parameter file is
call it default .par

Sstimated.

2. If an output file wfmodé EME (Version 1.0)
does not overwrite I model~™{ . xxx. If
the file mymodel ~ 1 Sxxdexists. BIc AR Version 1.0) creates the 1.

mymodel~2.xxx, and $6 o

1t has actually used for a specific fuR=for instatice
".l"- 'J‘.} ’J;:_ ~

biogeme Input file 4 ¥ v

Parameters: Vi
Model specification: m mod m
Sample: ' sample.dat

biogeme Output files 4

i 8 I N YIINEN

Estimation resu

(HTML) : 0del”S.htm] Q/
Result model spec. file: KA & w EI\"] a E]
Sample s %é&ﬂigWe 1 :3
biogeme De il '
Screen copy: mymodel.log

Parameters debpg: - Parameters.out

sy

3

&

\
(1)
LN

i
£l

\
O

®
2

sl

.
AR



B .

Model debug: - model.debug
Model spec. file debug: --SpecFile.debug

It is highly recommended to regularly clean the working directory and
save the output files in a different place

4 Parameter file @V///

The parameter file provnd
GEME (Version 1.0). It 15 DOk
(Version 1.0) uses the défs ;
default.par.
The file is divided mt Scctionsy) éa i0 a list of parame-

he execution of BIO-
t exist, BIOGEME
reates a file named

le that most users
HS ization algorithm to

be used for log ‘estimatidn now, "BIO", "CFSQp*
2 d entri Thc def'lult is “BID".

gevAutomaticScahngOﬂ-ﬁh‘é& ; C 1 il

are autom@ﬁ:ally scaled id numerical pr. éms during the

estimation the s /ay that all at-
e [ lﬁ Default value:

gevBinaryDataFile l".[‘hls is the name of the binary data ﬁle where the

e Ffﬁ Q{mﬂ ﬂﬁﬁ
gevBuffer i I%I efi lme of the data

gevCheckDerlvatlves If set to 1, the ana.lyt1ca1 derivatives of the log-
likelihood functions and the nonlinear constraints are compared
to the finite difference derivatives . This is used basically when a

e

87



new-model is included and for debugging purposes. Default value:
0.
gevDataFileDisplayStep While pre-processing the data file before
the estimation, BIOGEME (Version 1.0) reports progress each
time it has read a given numbe bfdata. This number is specified
(

by the parameter getData ‘ytep, and its default value
i can print what it ac-

is 500. 3
gevDebugDataFirstRosw BIOGEME

tually reads from.the data file: 1 1¢ter is the number of

the first row for whieh i< i nfo mat yed. It is recom-

mended to use it range results ar ted by the pack-

age. It helps identify a i, such as strings,
for instance. Defau

rint what it ac-
the number of

gevDebugDataLastRo
tually reads fg

the last row for - Default: 0.
gevDumpDrawsOnFile Ifis ersion 1.0) dumps the

draws used for simulage The name of the

file is displayed at the e d$ he model name is model,

the filename is model . v

gevLogFilePrintLevel Thisy — ¢ nes the level of display to
be produced-i i ' @ es are 1 for

gevMaxPrimeNumber The geners of Halton sequem:es is based on
prime numbers. This parameter defines the maximum number of

e e A R
TSRS

parameters file '

Default value: 1000,

88



gevMissingValue This parameter is used mainly for debugging pur-
poses. It defines the value given to missing values in the data. file.
If one of them is used in the computation of the utility functions,

an error message is triggered. Default value: 99999.0

gevRandomDistrib There are three valid entries for this parameter-
PSEUDQ, HESSTRAIN and. HaA | EUDO is selected, maximum
simulated likelihood is based o random draws. If HALTOH
is selected, Halton. se : ed. If HESSTRAIN is se-

7e stematic sampling is used. Do
fault: PSEUDO / :

gevScreenPrintlLeve \‘%‘_!e"el of dispiay i
- run: Valid values are 1 for

be produce
general mess or “d 1essages, and 3 for debs

gevStopFileName » BIOGEME (V-
sion 1.0) checks vhiose name is defiiie}
by this parameter. 2a5t8, BIOGEME (Version 1.0) i1-
terrupts the iterati a:eﬂEEnérh outplt files. This is convenient,
to prematurely stops 1tﬁs_‘ witho
performed thus far. ¥k ’gﬁ'ﬁuk val

gevStoreDataOpFile BIOGEME (Vers;
ering the progesse .
if applicable, ﬂe draws f ; d'maximum likelihood es-
timation. If t parameter is 0, the database is ored in memory.

If 1, it is stored in_the binary file eBiogemeData.bin. It is rec-

i kbt e b ol ] b e

Default§ 0. -

g Ty Ty kot L

gevSutmaryParameters Name of the file containing the name of the
parameters whose estimated values must be reported in the sum-
mary file. Default value: summary.lis

the users and,

89



gevVarCovarFromBHHH The computation of the varié,nce-coVariance'mé4 .

trix of the estimated parameters using finite difference approxima-
tion may take a while for complex models. It is sometimes useful
to use the BHHH approximation, which is much faster to com-
pute. If so, set this parameter to 1. It is recommended not to use
CHHH in the final model: Dafault-

gevTtestThreshold Se e t-test hypothesis tests.

'- L >
If the absolute value of a gevTtestThreshold,
hdline in the report file

(section 9). Def. ; 1.96. .

gevWarningSign Whe i 3 uccessft arning size is dis-
played in the repe : Mile. This parameter

This section is desi > BlOdopti i Igorithm (see sec-
tion 12).

Y J'-'—. .

e
BTRTolerance Value used forthe s
Default: 6.05545¢-06.+ ;{;‘Ej’f}:f‘ :,.{;,

RNaa
R,

BTRUsePrecondit i .-er £1, 4 roblem is pr%)nditioned using
a modified Chelesky factorization ([Schnabel and Eskow, 1991]).
Default: 1. ¢ W

Section [cfsqp P@W@wﬂ%mm&:l\m;&ded by

the CFSQ orithm (section 12).

_ o . .. @

Ry E A R
Wg orithfa. tis ¥.

cfsqpMaxIter Maximum number of iterations. Default is 500

cfsqpMode Even if it is a descent algorithm, CFSQP sometimes allows
non-monotene iterates, hoping not to be trapped in local minima.

90



details. Default 1s 110.
cfsqpEps See CFSQP manual. Default is 6.05545¢-06. In general, it

should not be changed.
#//t 15 6.05545¢-06. In general,

it should not be

cfsqpUdelta See C
not be chang

cfsqpEpsEqn See CFSQP. nia
In general, it should

Section [solvopt |
the SOLVOPT

ameters needed by

solvoptMaxIter  Ma efault 1s 15000.

solvoptDisplay { Ongrols'thc displs calgonithm. See SOLVOPT
manual. Defaulglis 4 , W\

solvoptErrorArgimen

aly Default is 1.0e-4. In
general, it shou

Default is 1.0e-6. In
Section [donlp2 ] This section' is desis ned to* €parameters needed by
the DONLP2 3 - O ' -
)

‘U5, In general, it

i

donlp2Epsx tlw
should not b anged.

donlp2Delmin See

should not be
donlp2Sma %% Y] ﬁfm EJE’]SQ& 1. In gen-
ould not be chan ed

eral, i

RS T e

donlp2NReset See DONLP2 manual. Default is 9 . Ip general, it
should not be changed.

ONLP2 manual. I%clajault is 1.0e-6. In general, it °

91



gevAutomaticS al

geémeData.bin

Tis
. i¥ |

e V OVarkro 3 =0
ﬁeth&tThr@hold

ﬂuﬂﬁ%ﬁﬁ3Wanﬁ

Table 1: Default va.h?s of the par ameters

Qﬁﬂﬁ@ﬂifullﬁﬂﬂmﬂﬂ
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It seems that syntax errors in default . par cause BIOGEME (Version 1 -0)
to skip the rest of the file, ignoring all remaining parameters without com-
pla.mmg This “bug” still has to be fixed. BIOGEME (Version 1.0) writes
in the file parameters.out the values of the parameters that have been ac-
tually used. Make sure you check this file the first times you use BIOGEME

(Version 1.0). /
5 Model spe& ﬁ(&

The file mymodel .mod
to be estimated. The s
below.

lacrete choice model
pecified as described

[ModelDescriptio
contain several 1i

the model. It may
le-quotes, like this

[ModelDescriptign] ad
“This is the firs ne -of. ‘the mode Scription"
“This is the second in‘?ﬁ thé Ju escription™

g
[(DataFile] This section is ~um n %-‘
safely removed. [

1E (Version 1.0) and can be

[Choice] Provide ete the formula tc spuLtethendentifier of the chosen
alternative frop > data file. Typic: e entry will be
available directly i can Be used to compute
it. Assume for ex :I[ ple that you have numbered rnatives 100, 200
and 300. But in t data file, they aie;'numbered 1,2 and 3. In this

'”ﬁﬁr?ﬂﬂﬂ§WHﬂﬂi

100 * choice

amaqmm UNIINYIA Y

pr&snon described in Section [Expr&slons] is valid here.
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[Weight] Provide here the formula to compute the weight associated to
each observation. The weight of an observation will be multiplied to
the corresponding term in the log-likelihood function. Ideally, the sum
of the weights should be equal to the total number of observations,
although it is not required. The file reporting the statistics contains

a recommendation to adjust . in order to comply with this

convention.

(ModelDescription] Provi cribing the model. [t
will be reported ve line must be between

double quotes . — _ N
(Beta] Each line of / esponds t eter of the utility

functions. Five entri

1. Name: the firs / case) or an under-
score (_), fo ‘ » underscore (_)
or dashes (-), ninage, . e. Note that case

sensitivity is d Varname would

2. Default value that avi _be: , ; startilg point for the estima-
tion; '

1l

Note that this section is independent of the specific model to be esti-

mated, as it mﬁﬁﬁ%qﬁnﬁ%ﬁfﬂﬁtﬁyﬁmﬁom

{Be
// N Value LowerBound

) ~ EpperBound. %{9‘15
RIAFFIUNINES
!Bounds specification is mandatory in BIOGEME (Version 1.0). If you do not -
bounds, just put large negative values for lower bounds and large positive values for A

bounds. Anyway, if the bound is not active at the solution, it does not play any role,
except for safeguarding the algorithm.
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ASC3  -4.06e-01 ~f.0 1.6 ¢
ASCq 0.0 =1:0 1.0 1
BETA1 -2.06e-02 =10 1.0 C
BETA2 -2.19e¢-02 =1.0 1.0 0
(Mul u is the homogeneity paramete V model. Usually, it i;
constrained to be one loweve Version 1.0) enables to
estimate it if necessaiy. Four enfrie here:

3. Upper bou

- Default value th used a oint for the estima-

4. Status, whichds 04f ¢he 3 er.n S estimated, or 1 if the

(Utilities] Each row/s
entries are specified: |

1.

2.

. The availabi

S The li

parameter alue.

an alternative. & our

The identifier of a numbering convention

The name of the a j st be a letter
(any case) orla "€ {_); toliowed by /“'T" 2nce of letters,

digits, unde ed by a wlute
space;

hm condition: this must be a direct reference to an

entry in the data ﬁk or to an uMnon d e Section
RTINS
u

nction is composed of a list of

T e g

Parameter. If it is a random Parameter, the syntax is
. DameParam [ nameParanm ]

95



in the case of the normal distribution; or -

nameParam { nameParam }

to get a random parameter that comes from a uniform distribu-
tior. For example, in t eic:

Note that the B e [ I 1s required Also,
parameters B a0 (A have t ., be isted in Section [Beta].
In the context_of's dependent random pare eter, BETA repre-

sents the mean SIC orresponds ‘he standard devia-
' 2dyr cters, SICM# technically cor-

responds to th lesky decomposition
matrix that c VaTiange-c v icture among the
random paramej "_ ~getails, see the technical section
2 tibute € an entry of the

- d'ih Scction E\pressmns] In or-
der to comply wi it the A lternat ive Specific Constants
must appear in a term li *—on i€fe one is defined in the
Section [Expressic

(Utilities]
// 1Id Name .4

1 x11 + BETA2
2 x21 + BETA2
3 - * x31 + BETA2
4 3 4 ASC4 * one + BETA1 [SIGHMA] « xa1 + BETA2
5 AltS av ASCS * one +&I}TA1 [SIGMA] « x51 + BETA2

- LELL TLELT T B0 31 - o

m~pararq,ters then the ke ord $NONE must be written. &or ex-
ample:

PRGA NI T8

Altl  avi $NONE

* oKk ok ox ox

96

x12
x22
x32
x42
x52
x62
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ply the identifier of the alternative, followed by the expression. For
example, if the utility of alternative 1 is

bizy + fp—12__~ 12

the syntax is ’ , //
[Utilities]
1 Alt1 avl BETA"

[Generalized
1 BETA_2 * (X2

Another example : :
a log-normal rando e - Xample LogNormal.

) neters is supposed
to be diagonal, and no ianice’is S8titnatedd If some covariances
must be estimated, eacl dom coefficients must be
identified in this section. Ea 1 entry of ection should contain:

1. The name ofithe andom parar the given pair. If it
appears in ¢ Liliby function as BETA [ STGMA \‘J name must

be typed B ’(’.s

2. The name of @ second random parameter m\ﬂed in the pair,
using the same ng,mmg convention.

3. ;1::;1 dm %{nﬁmw Eﬁﬂcﬁt for the

4. The lower bound on the vahckvalu&s

PIIRINIBENING N Y.

pa.ra.meter has to be maintained at the given value.

If no covariance is-to be estimated, you must either entirely remove the
section, or specify $NONE as follows:

Tt woemm e
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[ParametezCovariances]
$NONE

[(Draws] Number of draws to be used in Maximum Simulated Likelihood

estimation.
[Expressions] In this section are H'{H‘ all expressions appearing either in
the availability conditic 5.0r.in the utf a""’r ions of the alternatives
defined in Section [Utilities] If the "XpEessionsisireadily available from
the data file, it can be.omitted i t \Q — ow their use with
the help of an examp ;?/u 1on |7 As we w Il discover later in the
tutorial, it is goodupra /:1/ e \i&f{\ bles from this section
especially when one b jeef S'torcomy v\ ket ares or to evalute
effects of policiesithathe ": 1\' 1.0).
We now summari syngax sthatscan be used generating new
variables. Variables which foitn A pres ght be of type float
or of type integer. #Yo ] numerical v or the name of a
numerical variable. New/ variabi can' be ated using unary and
binary expression opgratgrs. AR

Unary expressions: i

-
«
|

= sqrt(x) 15 squa oot of x.

R
of x.

N
<
I

log( 3
= exp(x
= abs(x)

L)
i vala
binary expression: ;.merical)

Py AP EAHEANT

o
<
|

o~
«
|

ol
«
]

erence of variables x and z

3. y=x%*2z//y is produ ov‘ﬁ" Y
SRS gAY
S.y§=x "z // Y is x to power of z (square would be y=x " 2)
6.y=x%z//yis x modulo z, i.e. rest of x/z

N
«
I

binary expression: (Logical)
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l.y = x =3 A/ y is 1 if x equals z, 0 otherwise

2.y =x1t=g2 //'y is 1 if x not equal to z, 0 Otherwise
. y=x1{| z //yislifx!=00R z!=0,0otherwise
4 y=xbttz //yislifx!=0ANDz!=0,0otherwise
S.y =x<z i z (note: also > )
6.y =x<=2 (note: also >= )
7.y = max(x (note: also min)

side; RUE if it is non zero,
and FALSE if 1t jses¢ For 2 full description L of these expressions
and alternative® 3, piease look at the file atSpecParser.y and

\~. dlmost the same syntax.
ng,"say xx, by numbers.
dcfined by 3 numbers: the

start of the loop ) ndithe step (c) with the

following syntax:

o
¢ ion_xx * term_xx_first

fmﬁﬂ Vlﬁm’ﬂﬁ i ‘3’:;:::

_“pressmn S = ot express:mn S5 * term_5 f

mmmmmmmy L 2.

match any other instance by mistake. For example, the loop

{xp 1 5 2} my_expression_xp = other_expression_xp * term_xp_first

T eEe & e -



1s equivalent to

I

my_elression_1 other_elression_1 x term_1_first
my_e3ression_3 Other_e3ression_3 term_3_first
my_eSression_S = other_eSression_5 « term_S_first

Y.

c group ID of the observed
Vailable directly from
@pute it. Any expres-

Lhere. A different scale
3 !
#\\ cachigroup.
5 \ 5]) which identifies

f the ‘\\\ of the expression is

[

[Group] Provide here , to eompute't
individual. Typi 0 :

the data file, but ap f i B sed. t
12,58 ons] is sal

he n* \ of |
i )

not zero, 7
[(Model] Specifies which V] @% 0 be us - Valld entries are $MNL for
Multinomial Logit mod ) $N£f- rsinglédevel Nested Logit model, $cnL.

for Cross-Nested Logi Network GEV model. See

D) in the dataset
vidual and to spec-
avariant within the

ify the name of. th
Sce the example at subsec-

observation of a ﬁen

tion 17.12. A
¢ o
[Scale] A scale iated wi ﬂe tility func-
o R A s e
Parameter. Lyp1

application is the Joined estimation of re ealed
and stated preferences. It is thergfore ible i m-
BT R
s e ot By B A o +

section corresponds to a, group. Five entries are required per row:

1. Group number: the numbering must be consistent with the group .

definition; -
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2. Default value that will be used as a starting point for the estima-
tion (1.0 is a good guess); :
3. Lower bound on the valid values;

4. Upper bound on the valid values;

cler must be estimated, or 1 if the
e given value.

Clearly, one of thesgrouns éle parameter.

[NLNests] This sectiond : ; i $ Optio has been selected in
ate 1 na Nested Logit modei,

ultilevel Nested Logit,
Each row of this

5. Status, which 1s 0 if the par

models must begflodeled’ 4/ twork GI '.
section correspondgftod de  SixZentries cquired per row:

be aletter (any case) or an
s, digits, underscore
'tc space;

underscore

(_) or dast ‘

Default valuefof nests de ’ hat will be used as a
; is'@ good guess);

N

¢

3. Lower bound on thé is usually 1.0, if /1S con-
strained to be 1.0 —Do-Hot forg ach_nest i, the condi-
tion g; > n bentawish discrete choice

—=

=

theory;

. -l -
4. Upper bound o m
5. Status, whieh is 0 if the parameter must be es 1mated, or 1 if the
parameter haqtﬂe maintained at/the given value.

e e
fied Utilities]."Make sure that each alternative belongs
to exﬁtly one nest, as nogautomatic verification is im ented
IR NN TR Y

[(CNLNests]" Thi ion is relevant only if the $CNL option has been selected
in Séction [Model]. If the model to estimate is not a Cross-Nested Logit

model, the section will be simply ignored. Note that multilevel Cross-
Nested Logit models must be modeled as Network GEV models. Each
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row of this section corresponds to a nest. Five entries are required per
row: .

L. Nest name: the first character must be a letter (any case) or an
underscore (_), followed by a sequence of letters, digits, underscore
(2) or dashes (-), and termintec by a white space;

Hm that will be used as a

Sitsually 1.0, if p is con-
at, Tomeach nest i, the condj-

’ with discrete choice

strained to be..
tion s1; > 11 mus

theory;
4. Upper bo \
5. Status, which# the param S \o‘ ceéstimated, or 1 if the
parameterdias §6 he maintai ] e g 1 value.
[CNLAlpha] This secti isffelgvant BHl ML option has been selected
in Section [Model]. Ifthe niode to estima a Cross-Nested Logit

model, the sectionvill be Mj:f guored.  Each row of this section
corresponds to a coml atien ol a ne an alternative. Six entries
are required per row: '

1. Alternative nan s'défined in Sec itigs];
-

2. Nest nante —%‘ case) or an
underscore-{ T 5 digits, underscore
(_) or dashes (~), and terminated by a white Space;

3. Default value of the parameter c&gtun'ng the level at which an

alternatiye t i ﬂiarting point
AV
4. Lower®ound on the valid X@Ju&s (usual]a0.0); 'Y
ST LNE10
QS s, i f ter t be estimated, or 1 if the
‘parameter has to be maintained at the given value.

[Ratios] It is sometimes useful to read the ratio of ‘two estimated coeffi-
cients. The most typical case is the value-of-time, being the ratio of
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the time coefficient and the cost coefficient. This feature is only imple-
mented for fixed parameters. Computation of ratio of random parame-
ters is not permitted in this version. Note that it is not straightforward
to characterize the distribution of the ratio of two random coeflicients.
[Ben-Akiva et al., 1993] suggest a simple approach that is directly im-

plementable in BIOGEME to handlé ratio of random parameters. Each
row in this section enab] \:\_\‘i ratios to be produced in the

S art

1. The parame g the numerator of the
ratio

2. The para denominator of the
ratio

by a sequéhce : 10 or dashes (-), and
9 ""f ,f'

3. The namé of :‘Vrf. Tun theoutput file: the first
character ' e ?u\\\' rscore (_), followed
derstore( )
WI

[ConstraintNestCoef] < 0' it 1s possible to constrain nests
i5-1 Hieved by adding to this section

expressions like
NEST_A = N
y = ’ “
where NEST_A an@l din Section [NLNests],
Section [CNLNesig] or Scotion: [NetworkGEVNodes)h This section, vl
become obsolete T future releases, as there Is now a section for linear -
consraints on the parameters: (Sectiod¥ff i onst lj)
[NetvorkGEVNﬂsu%J th ﬂe t:] m: option has
been selected in Section [Mod?]. If the model to estimateyis not a
e

Network GEV model. th i il igi - of
thE)s8 o’nJ@w ' W wm All
n h ork GE el except the root and the alternatives

must' be listed here, with their associated parameter. Five entries are
required per row:

f




1. Node name: the first. character must be a letter (any case) or an
underscore (_), followed by a sequence of letters, digits, underscore
(_) or dashes (<), and terminated by a white space;

2. Default value of the node parameter #; that will be used as a
starting point for the estimx ion;

3. Lower bound on the
condition on the pa.
the theory in [Riei

It is usually 1.0. Check the
el to be consistent with

4. Upper bounda

Qi tbe estimated, or 1 jf the

given value.

5. Status, whi
parameter L

$NGEV option has
b0 estimate is not o
S ,';o \\; ored. Each row of

< GEV model, starting

[NetworkGEVLinks] Phis sé
been selected in Seétia
Network GEV mdde 1 ] b
this section correspghdstofs nk ofithe Ne

denoted by _ pogT.

from the a-node the' b pde%. he Toot nodel
) < (A . 5
a node listed in the

All other nodes: musg be '_: fernative o)
section [NetworkGEVN. es],:+ > that an afternative cannot be the

a-node of any link, and ¢ Fo0t tode/s t be the b-node of any link.

Six entries are required per
1. Name of the a j be either Or a node listed in
the section- — g

2. Name of thet A€ Iisted in the section
[NetworkGEﬂIod% » Orthe'mame of an alternagive.

3. Default value of the link para.meteit‘;pat will be used as a starting
" point for th ion; jwﬂqﬂ‘j
4. LoWeﬁij t :%jﬂlm
5. Upper bound on the valid values; o
Ve

R A 0 R & e

(SampleEnum] This section is ignored by BIOGEME. It is used by BioSis
(Version 1.0) and contains the number of simulations to perform in the
sample enumeration step (see Section 16).
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[L1nearConstra1nts] In this section, the user

can define a list of linear
constraints, in one of the followmg syntaxes: :

1. Formula = number,

2. Formula < number,

3. Formula > number

The syntax is formaliy de

—

oneConstrain AL numberParam |

umberParam |

mberParam
equation;

1S written

ASC1 + A2 , ; + ABC6 = 0.0
" “‘“Ff‘ﬁ‘EJ’J 1 Emiw g1nN9
is written

Qﬁﬂﬁﬁﬂimuﬁﬂﬂﬂ']ﬁﬂ

or
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MUJ - MU >= 0.0

{NonLinearEqual ityConstraints] In this section, the user can define a list
of nonlinear equality constraints of the form

constraint

1S written

- BIf ME ( ion 1.0) is not able
to handle nonlinéar i M&HL' tt should be available

in a future version. ATl
P e e,

6 Data file

BIOGEME (Version "L0) as
line a list of labels @
sequent line containsth
corresponding to an observation. This nu Der must the same as the
number specified in Section [DataFile]. Delimiters can be tabs or spaces.

ot be r ‘ , replace
%l ,ﬁﬁ | MissingValue. For
ntion was the same in the HieLoW package

Note that missing values gt
them by obvio ﬂa&i:%
those who have A Vi
(see [Bierlaire an Vandevyvere, 1995} (Bierlaire, 1995]). . W

e N
cove iy HObe b & BNt o
avoid using E ) W i

ins in its first
ARdl that each sub-
crical data, each row

macs, we recommend using TextPad which is very intuitive to
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- http://wuv.megaloman.com/ “hany/sof tware/hd2u,

“Coding system for visit o] / fault, nil)".

é the file.

7 Data tran

In this section, we uscs#

basic@xample N8 ariables x11 to x61 and
x12 to x62 are available ] e ' ‘" N c ’u\ syntax available ip
the Expression sectigufof ghof Huts ; ate new variables to be used

in the model. The followifle $ecion: fa put file rovide an examples of
some new variables thatican/be reated using th 1%‘ €Ssion section. If one
wishes to use BioSim (Vergiond! PFOC Iceithe predicted probabilities in
order to perform post es 1s a'good idea to create new
variables in the [Expressio thak the idea is to see how
choice probabilities would vary 1 is increased, for instance.
To get the right calculation, fFE%“"E 21 s iy d in the new variables, the
change would correctly di ate. y
(Bata) <~ r‘

// Mase Yalue LoverBound Uppe: F‘

= = B {Wﬂ’]ﬂ‘i

QUtilities]

Alel  avi

4/ 14 Mame 4vail ll-uﬂ-pnr-ot-r expression (Mnl“‘ beta2ex2 ¢ .. ) y
4SC1 « coe + BETA1 « x11 BETA2 « x12 '« CaxrAL xit . 2 .
Alt2 _ av2 - ) e . 1 f] a E]
AL 3 - 1 leq :
i : i ﬂ 5 @ Y e
Alts - Al 1 1% xS1eq
T ASCe

..

.

DN AW -

Al © oae ¢ BETAL * x61 « BETA2 * x62 ¢ CUOUI » x61aq
(Expreesicas]

2In Emacs terminology, C-x means that You must press the Ctrl key and the x key
together. ) 2
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// Define bere ari itheetic expressions for Dase that are not directly
// avallable from the data
©oe = |

// Loop over alternatives 1 to 6 to Teate the square of xi1

=2

{zzz 1 6 1) Xzzzlsq = x7721

// Create dumf2 = 1 if x11 5= 1 o x21 >= 1, 0 othervise.

4u-l2-(:ll>-l)“(le>-l)
Z,
f the %del sta It contains

afC reported. If they
actor to modify the

8 Statistics

The file containing the-
the following informat;

1. The sample siz
don’t match, B

weights:

-=> J weights by 1.45678
In that case, you | toanedify R idc nition in the model
specification file: \

2. The number of & '-..-_----—-,-—-":-" sndition defined in
Section [Etclu t th Eepbred.

D

4. The number of cases which is the n r of alternatives available to

rcg;lo §FserﬁIW?wrgﬁWW%Ahva and Lerman, 1985),

5. For each a bute the mean, tke minimum 2and the maximuhd va

A RSTSRNANTTAD

weight into account.

3. The total numbe f obs

7. The group membershxp, both not taking and taking the weight into
account.
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Report file

The report file (mymode1 . rep) contains the results of the méxjmum likelihood
estimation of the model. F irst, general information is reported:

Type of model which has be

Sample size.

Null log-likeli
nomial Logit m e 0. It is computed as

\ (1)
where #C,, is \ avaulable to individual n and
wy 1s the associ ight. g \\\\

Init log-likelj =Jikélthood

“iie sample for the model
defined in the . \ :

Final log-like 4 offthe sample for the es-

timated model.
Likelihood ratio tes 1S =13
TR DI
i

where £9 is ;V_ C

2)

ultinomial Logit

model where al parameters are 0, 'defined by (1), and £- is the
log-likelihood of‘the sample for the estimated model. :

TUEUEINENINGINT
RSN W S

thei;o ution, 1t should be close to 0. If there are equality constraints,
or if some bound constraints or inequality constraints are active at the

solution (that is, they are verified with equality), the gradient may not
be close to zero:
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sz IRglaiauIneniwus

wiedsd Aqnitsznn AadleTuil 25 Ramnean w.e. 2523 danisAnmszdusaufnmem
ninFaurrauganAnmianing Samdanganny duianisAnmiainssuAansiusie
(7.1.) n1AdTIIAINTTNTEET AINqRNaInsaluMNAINeN A \ioT) w.a. 2544 uaz dFanisfinmn
AAMTTNAANTUWITUAR (9A.1.) S11131amanssulast nAdTdaanssnlesn Aanqinaansal

NUINENAE el W.A. 2548
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