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7 Conclusions
This paper suggested an iterative hypercube and simulation
optimization algorithm for the purpose of finding the locations
of ambulances that satisfy the reliability requirements. The
optimization model of the suggested algorithms finds the
number and locations of ambulances using simple linear con-
straints. The hypercube (simulation) model was used to vali-
date the optimization model results, and a few parameters
required to interact between the models for the purpose of
validation were identified. These interaction parameters were
updated iteratively until satisfaction of the termination condi-
tions, thus ensuring a feasible solution. The comparison ex-
periment of HYP-OPT and SIM-OPT showed that the two
algorithms have approximately equivalent performances.
The experimental results of SIM-OPT were compared with
other mathematical programming algorithms, and it is evident
from the statistics presented that the suggested algorithm is
efficient in terms of the number of allocated vehicles. That
is, it found a lower number of ambulances on average com-
pared to the other algorithms for the cases in which the others
found feasible solutions. In the other cases, it employed only
0.3815 more vehicles than the other models on average while
satisfying the reliability requirement (computational time per
case was observed to be<1 h). The limitations of this paper
include the assumption that the required numbers of ambu-
lances per demand node and the maximum utilizations of each
ambulance are the same. The rules for updating the parameter
zij

hyper could be revised to impose a tight boundary on it in the
optimization model. Future research is suggested to investi-
gate an iterative algorithm that considers travel time and de-
mand per period.
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