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Location, This paper introduces a special type of hub location-allocation problem for a real case
Hub location-allocation, study. Due to the fact that hub facilities usually have limited capacity, the problem will
problem, be studied in the capacitated mode. In addition, Due to the fact that service is typically
Service type. provided to customers in different ways and studying this issue can help solve the

problem in the real world, the model is designed based on the service type. According to
the studies conducted, this issue has not been investigated in previous studies. The
problem has been investigated based on a case study of the postal delivery system of the
Islamic Republic of Iran National Post Company. In this study, a mathematical model is
proposed according to the characteristics of this system. Also, the exact solution method
using the CPLEX solver has been used to solve the presented model. Based on the
calculation results and comparison with the existing conditions, the presented model is
effective in dealing with the hub network design issues of the I.R.l. post company and
leads to a reduction in costs compared to the current system.

Extended Abstract

1. Introduction

n today's industrial world, production units try to reduce their costs by properly locating. The hub location problem is

a type of location problems, in which the location of hub facilities is determined. Hubs are considered as special

facilities in distribution systems where the goods or information provided from several origins are collected there
and then go to another hub or destination. In the hub location-allocation problem, the location of hubs and the allocation of
nodes to hubs is determined. These problems have different applications in areas such as postal systems, packaging, delivery
of parcels, emergency delivery, telecommunication, and airlines. The purpose of this study is to present an efficient model for
a specific type of hub location -allocation problem that considers the assumptions of a real-world example and can minimize
total costs despite real-world limitations.

2. Modeling and formulation

In this section, the mathematical formulation of a capacitated p-hub location-allocation problem based on service type is
presented with considering the conditions of a case study carried out in the Islamic Republic of Iran Post Company. The
model is as follows:
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3. Implementation of the model and analysis

In this section, the calculation results of the model are presented using GAMS software. The results obtained are without
gaps. Also, the calculation results of the model for 10, 15, 20, 25, 31 nodes are summarized in Table 1. The four columns of
the table correspond to the number of the problem, the number of nodes, the optimal value of the objective function, and
solution time.

Table 1 The results for different number of nodes

Problem Number Number of nodes Objective Function (100 million) Solution time(sec)
1 10 1.930719 2
2 15 2.148813 9
3 20 2.391772 28
4 25 2.63474 69
5 31 2.925885 128

Based on the pre-determined number of hub nodes, the results obtained from the implementation of the mathematical
model, Tehran, Tabriz, Mashhad, Ahvaz, Shiraz, Isfahan and Kerman provinces were designated as postal hub centers.

In order to validate the presented model, the model was run based on the current locations of the hub nodes in the Post
Company. Results are reported in Table 2. Problem No. 1 shows the results of the presented model in this study, and Problem
No. 2 shows the results of the problem based on the current hub locations in the Post Company. As can be seen, by using the
mathematical model described in this paper, the cost of the system has been reduced.

Table 2 Results to validate the presented model

Problem Number Number of nodes Objective Function (100 million) Solution time(sec)
1 31 2.925885 128
2 31 2.931802 119

4. Conclusion

The purpose of this study is to present a mathematical model for the capacitated p-hub location allocation problem based
on the service type, in which a real example can be implemented and the results can be compared to the actual situation and
analyzed. It should be noted that this research can be a starting point for those interested in this topic to investigate this
system in more detail. One of the relevant research areas is the development of models and solution methods for multi-
objective situations. Also, this problem can be generalized to other applications such as online stores, airports, and
telecommunication systems.
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