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Quantitative explanatory variables



Quantitative attributes
Numerical and continuous
» (zi)k €R, Vi, n k
» Associated with a specific unit

» Vary across both i and n.

Examples

v

Auto in-vehicle time (in min.)

v

Transit in-vehicle time (in min.)

v

Auto out-of-pocket cost (in cents)

v

Transit fare (in cents)

v

Walking time to the bus stop (in min.)

Straightforward modeling



Quantitative attributes

» V., is unitless
» Therefore, B depends on the unit of the associated attribute

» Example: consider two specifications
Vio = BTt
Vi = BT, 4

» If TT;, is a number of minutes, the unit of 5 is 1/min
» If TT', is a number of hours, the unit of 3] is 1/hour

Both models are equivalent, but the estimated value of the coefficient will
be different

v

TT;, 4
L
TTin ﬁl

ﬁlTTin = B;_TT:" —



Quantitative attributes

Generic vs alternative specific

\/in = BlTTin + -
\/jn = 61TTjn + -
or

\/in = BlTTin + -
\/jn = 62TTjn + -

Modeling assumption: a minute has/has not the same marginal utility whether it
is incurred on the auto or bus mode



Quantitative socio-eco. characteristics

Numerical and continuous
> (Sn)k eR, Vn, k
» Associated with a specific unit

» Vary only across n, not across i.

Examples

» Annual income (in KCHF)
» Age (in years)



Modeling heterogeneity

Behavioral assumption
» Individuals have different taste parameters.
» The difference is explained by one socio-economic characteristic.
Vin - 51nzin + -

where
B1n = Pin(income,).



Modeling heterogeneity

Interaction
Typical definition of £y,:

\/in - ﬁlnzin + -

where

P1n = Biincome,

= f[iincome,z;, +

Xin = Income,z;,

...:/lein+...



Modeling heterogeneity

Behavioral assumption
» Individuals have different taste parameters.
» The difference is explained by several socio-economic characteristics.
Vin - 51nzin + -

where
B1n = Pin(income,, age,).



Modeling heterogeneity

Interaction
Typical definition of [1,:
B1n = Piincome,age,
Vin - 51nzin + = ﬁlincome,,agenz,-,, +
where
Xj, = Income,age,Zi,

...:/lein+...



Modeling heterogeneity

Creativity and relevance

» Several functional forms can be investigated.

» For instance, if z;, is the cost variables, we write

Ben = Pe/income,

» Indeed, in this case, the new variable can be interpreted as the share of the
income dedicated to this purchase:

Xin = Zjp/income,,



Modeling heterogeneity: alternative specific constants
ASCs can also vary across individuals

Base model
Vin = Bxxim+51 +--
Vo = Bexomp+ P2 +--
V3n - BXX3n1 +--
Heterogeneous specification
Vin = BxXxim + Bin +--
V2n == 5xx2nl + ﬁZn +--
V3n = ﬁxx3n1 +--

where

Bin = Biincome,



Modeling heterogeneity: alternative specific constants

Heterogeneous specification

Vln - 6XX1n1 + Bln +---

Vo = BeXxomi + Pon + -

Vi = Bixzm + -
where

Bin = Piincome,

Vin = Bxxlnl + Blincome,, —+ ..
Von = [BxXon1 + [Baincome, +--
V3n - ,BXX3,-,1 -+ ..



