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Abstract

The interactions among airline cargo demand, route flight
frequency, and aircraft type are of such significance to
necessitate using system analysis approach on airline cargo
network problems. Past studies concerning airline network
design, and flight frequency determination were mostly focused
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on developing mathematical programming models, or aimed at
designing solution agorithms for above modds. Few studies
integrated changes in cargo demand resulted from the
competition between airlines into route flight frequency and
aircraft type determination problems for airline cargo network.
This study explores airline cargo demand and network design
problem via constructing models based on the combination of
network model and economic theory to reflect the close
demand-supply interaction in a competitive air cargo market.
This study develops a series of models for ctermining the
optimum flight frequency and aircraft type on each of al routes
operated by an air cargo carrier in a competitive environment.
The demand-supply interaction model is composed of two
submodels, which include a shipping aternative choice mode
for shippers and a route aircraft type and flight frequency
planning model for arlines. The Cournot-based competition
model that also takes demand-supply interaction into account is
developed to estimate an object arlin€'s response to the
competition dtrategies of its competitors. The shipping
aternative choice model assumes shippers with different
demand characteristics choose the aternative with the least
transportation and inventory costs among a choice set which
comprises avariety of alternatives represented by competitive
arline route services. The route aircraft type and flight
frequency planning model is formulated using mathematical
programming modd by maximizing arlines profits to
determine the gotimum aircraft type and flight frequency on
each route under many-to-many demand pattern. The
demand-supply interactions between air carriers and shippers
are analyzed by integrating two submodels. The study aso
designs the solution agorithm to determine the optimal air cargo
flight frequency and aircraft type on each of al routes. Finaly,
weillustrate ared airline cargo network and collect necessary
data to prove the feashility of the model and to show the
significance of results. The results of this study point out key
factors affecting shippers choice behavior. Shippers are
shown to prefer direct shipping routes when their freight value
is raised. The location of hub will aso affect the shippers

shipping alternative choices. Resultsin this study also show that
competitive demand-supply interactions will converge on most
routes.

Keywords: Demand-Supply Interaction, Air Cargo, Airline
Competition, Air Cargo Network Design
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