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Abstract

In this paper we consider the real life problem faced by airport operators in deciding the optimal number of check-in
counters to allocate for a single flight. The problem pertains to airports using the exclusive-use check-in counter
system. An important and significant aspect of our work is the use of empirical data collected at a renowned
international airport. Evident from the literature is the fact that this problem is hard to analyse analytically. Hence,
most of the works in the literature are only simulation models. In this paper, we show that this problem is amenable
to analytical treatment. We show that although there is an underlying basic queue (single or parallel) in operation in
the system, we do not have to use complicated queueing theory results per se. This is due to the behavioural aspects
of the passengers which are tested statistically using the data collected. This is a first in the literature. This helps us
to propose an easy-to-use event-based stochastic dynamic programming model which simplifies considerably the
optimization analysis even for large scale problems with 700+ booked passengers. Specifically, we address the
following research questions: (i) For a particular flight, what is the optimal number of counters the system should
open with and what is the corresponding optimal total cost? (ii) At any event epoch, given the state of the system at
that instant, is it optimal to open another counter and what is the optimal cost to go from this state? The real data we
collected at the airport are used to test the assumptions, estimate some parameters and to run the computational
experiments. We apply our model to flights for which data were collected at the airport and identify cases where,
depending on the cost parameters, the model advocates the use of either a dynamic or a static policy. The paper also
contributes to the literature by way of the statistical hypothesis tests on some features/characteristics/behaviours of
the system. The paper demonstrates the intricacies associated with incorporating real data in modelling studies.
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