


The Three Input Windows:
Commands, Data and Initials

This figure shows the model, the data and the initials windows, which are used by the

Specification tool.



Working Tools

Tools used to work with OpenBUGS: (a) Specification tool to specify the model, data and

the initial values, (b) Sample Monitor tool to include nodes to be monitored and later

consult the results (statistics, densities, quantiles, etc.), and (c) Update tool to initialize

simulations and generating the posterior samples after initialization.



The BPR travel time function



The BPR Travel Time Function
The BPR travel time function in dimensionless terms is the following:
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where t and t0 are the actual and free travel times, respectively, v and vr are the flows in

the given and reverse directions, c is the capacity, and α, β and γ are dimensionless

parameters.

Note that the formula can be written in dimensionless form:
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where v∗ = v/c and v∗r = vr/c.

In the existing literature, these parameters take values in the following ranges:

α ∼ [0.15, 0.84]

β ∼ [1.4, 11]

γ ∼ [0.0, 0.20]



Converting The BPR To A Random Model

in order to convert the deterministic BPR to a random model, we assume that the

parameters α, β and γ are random variables. In addition we assume that the formula

provides the mean of a normal random variable.

In statistical notation, our model becomes:

t∗ ∼ N(µ, σ)

µ =

[
1 + α

(
v + γvr

c

)β]
α ∼ U [0.05, 0.84]

β ∼ U [2, 6]

γ ∼ U [0.05, 0.2]

σ ∼ G[0.001, 0.001]

Note that to simplify we initially assume that the capacity c is deterministic and that

the random variables α, β, γ and σ are independent. However, they should be

considered as dependent random variables.



The BPR Doodle Model

This is the Doodle model, that is, the model Bayesian network.

This Bayesian network describes the dependence structure of all variables involved.

As indicated, its structure reveals that α, β, γ and σ are independent.
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