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ABSTRACT (500 words)

The authors maintain and operate an EMME/2 model of Sydney, Australia, for the Roads and Traffic
Authority of NSW. The network calculator is used to estimate the total economic cost of travel on the
model network. The total cost is made up of three components. The value of personal travel time is
calculated from the total vehicle hours. Vehicle operating cost is calculated based on the modelled
traffic volume and speed on each link. The cost of traffic accidents is estimated using historical accident
rates (crashes per million vehicle kilometres of travel) for each type of road in the network.

The benefit of a road project is then the difference between the total economic costs of travel on a ‘base
case’ network (without the project) and an ‘improved case’ network (with the project). Since the
networks cover the whole of Greater Sydney, the total economic cost of travel in the network is very
high. The difference in travel costs between the base case and the improved case networks may be
very small fraction of the total cost.

The EMME/2 traffic assignment module uses an iterative method to approach a true equilibrium
assignment, in which no driver can find a better path through the network than the path they are
assigned to. As successive iterations converge towards the equilibrium assignment, so the estimate of
the total economic cost of travel converges. To obtain a stable estimate of the benefit of a road project,
a high degree of convergence may be required. The smaller the project, the higher the level of
convergence that will be needed.

This research examines the convergence of the equilibrium highway assignment, and tests the

precision with which project benefits can be estimated. It is found that the overall convergence is well-
behaved. However, there is a residual level of ‘noise’ which is evident as small oscillations in the value
of total economic cost calculated from successive iterations. These oscillations continue long after the
model has converged enough to give reliable values of traffic volume. This effectively limits the ability of
the model to give precise estimates of project benefits.

It is concluded that if the model is allowed to converge to a relative gap of 0.1%, the outputs are
sufficiently precise for evaluating projects with a capital cost of $AU45M or greater. For smaller
projects, the precision can be increased by taking the average of a sufficient number of successive
model iterations.

These specific conclusions apply only to the model of the Sydney highway network. Models of other
networks might be more or less stable. However, the method used for evaluating stability could be
applied to any network assignment model. It would be a worthwhile test to apply to any model used for
evaluating the economic benefits of any project.
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