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My research involves exploring aternative methods of capacity alocation for handling demand imbalances in the National
Airspace System. My focus is on the en-route environment and taking advantage of the inherent preferences users have in their
decisions with respect to the routes in the airspace that they access and the times, altitudes, and equipment specific to their use
of routes. The basic idea of congestion pricing isinteresting, that users are charged in proportion to the cost externalities of the
delay produced by their additional use of the system. The application of thistheory may belessfeasible in the en-route airspace
domain, but the concept of dynamically charging users for the ways in which they access the system could be very effective.
Specificaly, asystem of providing users incentives to behave in ways that are beneficial to the efficiency of the overall system
could be an effective technique for demand management. For example, the current tax structure for the FAA that is linked to
passengers transported and the fares they paid is a missed opportunity to incentivize good behavior since transporting the same
number of passengers on smaller, more frequent aircraft generates more demand on the system but doesn’t cost users any more
to doit. Consider the alternative in which actions that increase the use of heavily demanded resources cost users proportionally
more for that access, and incentives are provided to users who offload from those busy routes and times. This new line of
thinking about traffic flow management is the motivation for my research.

This document contains a breakdown of literature by topic for my qualifying exam, tentatively scheduled for February 2007.
| feel that each of these topics and the papers within them, would further prepare me to complete a dissertation in the area of
airspace demand management through congestion pricing and user incentives. Specifically, the major area “ Decision Support
Tools for Capacity Allocation Problems” will help ensure that | am thinking about the systems level issues of the problem |
am trying to solve. In any decision support system, the human-automation interface is critical to the effectiveness of the tool.
It is important to think about the environment in which the tool is operating and the nature of how humans work with the
tool. The first subtopic will ensure that | am aware of these issues while implementing my dissertation research. Regarding
my desired objective of efficient capacity allocation, the decision support tools mentioned above will likely involve auctions or
another form of experimental economics. This second subtopic will help ensurethat | am drawing on the principles of economic
efficiency as well asimplementation methods from the prior literature.

Another possible thrust for this research would be the implementation of a dynamic pricing scheme for capacity allocation.
The first minor area will ensure that | am prepared with the necessary stochastic optimization toolset, and that | am familiar
with the congestion-motivated pricing research from other industries as well. The second minor area in response surface
methodology will serve as background for common themes across may of the topics mentioned. Useful aspects for my research
could include experimental design, screening of important variables, as well as seeking an optimimum in a complex system
environment.

For more information on the motivation for thisresearch, gotoht t p: / / www. peopl e. vi r gi ni a. edu/ ~ bph4r
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Major Area: Decision Support Toolsfor Capacity Allocation Problems
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Auctions and Experimental Economicsfor Capacity Allocation - Professor Alfredo Garcia
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Methods for Dynamic Pricing - Professor Steve Patek
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Minor Area 2
Response Surface M ethodology for Complex Systems - Professor Donald Brown
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