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World urban population growing trends urge the need for transportation networks that are
able to satisfy the increasing demand for urban mobility. At the same time, neo-liberal economy
and globalization are provoking further gaps between rich, poor and middle-class people all over
the world. Yet most transportation analysis approaches are mainly quantitative, and different
income levels data is aggregated into zonal data, giving little or none attention to specific
characteristics or needs of each income group.

Most studies conceming social parameters and their influence on daily transportation focus
more on the initial analysis steps. The methodology here proposed is a nested parametric analysis.
It consists on disaggregating each zone data by their income levels, and then disaggregating each
income level zonal group by another parameter, and then again by another parameter, and so on
according to the particular characteristics and needs of the city. Once all possible or needed
disaggregating is done, analyze each parameter used for disaggregating employing any traditional
methods. When the patterns for each parameter are found, they are applied to the each
disaggregated group and all groups are joined together for the whole analysis.

Bolivia’s largest city, La Paz, demonstrated to be an excellent subject to verify the validity
of the methodology proposed. Income level distribution was applied all along the analysis
process: the survey, the statistical analysis, the origin-destination matrixes prediction and the
network simulation. A traffic policy is also proposed as part of the study and a simulation of its
probable efficiency is also performed.

The income level distribution is a parameter that is gaining more and more importance for
the cities around the world and it demonstrated to be of extreme importance for the network
analysis. The nested parametric analysis confirmed to be a remarkable methodology towards
attaining a good interrelation between qualitative and quantitative analysis, allowing the
introduction of diverse sociological parameters for the analysis.

Chapter I starts with the introduction, the objectives of this study and the structure of it,
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after that a fare discussion about the transportation analysis approaches and their evolution,
especially during the 20™ century. After it a discussion of three important concepts and their
relation with the income-level distribution is included: Urban mobility and its most affecting

parameters, population growth and motorization.

Chapter II is a description of the methodology proposed. It starts with the description of
analytical methods used and proposed, following with the data collection methods used and
proposed and finishing with a brief discussion on computer technology and its importance for

transportation studies.

The analytical methods are started with the qualitative research and a description on how it
should be performed, then the nested parametric analysis is described and the statistical methods

that can be used to verify the validity of the parameters is also depicted.

Other important parameters and their interdependency are also discussed. Starting with the
income-level distribution, the means of transportation, the trip purposes, the trips per capita and
the period of the day when the trips are performed.

Chapter III shows the results of the application of the methodology when applied to La Paz
city, Bolivia. A step-by-step explanation on the procedures, starting with the qualitative research,

continuing with the data collection, and ending up with the analysis are included.

Through a simple policy measure, rather than an advanced expensive technology, proved in
the simulation to be a very effective in reducing congestion. The measure consists in introducing
buses to complement the service that currently provide vehicles of several sizes that travel all
along the city. The buses would provide service for the most congested routes and the current
vehicles would feed the big buses system. Through this policy, no drivers would loose their jobs,
the service will still have a wide range as it has now, but the congestion would be significantly

reduced.

As a conclusion of La Paz analysis, a transportation improvement is proposed and its
application was also simulated. Rather than a technology intensive and highly expensive solution,
a change of patterns and synchronization of services is proposed. Applying in reality this
proposal would have no social cost for the drivers and consequently the power of drivers’
syndicates wouldn’t be a threat. Also there wouldn’t be a high price impact for the users and the

coverage of the whole service would still be as extended as it is now.

As a global conclusion, the income level distribution proved to be a parameter of extensive
impact. Taking it into such a consideration, allowed a deep interrelation between quantitative and
qualitative analysis becoming a real link between them. Nested parametric analysis, the tool that
made possible the introduction for the income level distribution, proved to be a powerful tool for

the combination of qualitative and quantitative analysis.
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