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Abstract. Finding the location for plans like factories or warehouses
for any organization is an important and strategic decision. Costs of
transportation which are the main part of the price of the goods, is the
function of the location of these projects. to ﬁnd the optimum location
of these projects, there have been various methods proposed which are
usually deﬁned (not random). In reality and in dealing with real world
conditions, taking into account inﬂuential and eﬀective parameters leads
to unexpected results. In this research, while introducing these deﬁned
algorithms, it been tried to random location model based on the existing models. Regarding this, by studying the models taken in random
location we tried to propose an eﬃcient and eﬀective model. For this
purpose, by using randomized planning and randomized constrained
planning, we turn random model to deﬁned model, which is solvable by
using the last algorithm or standard planning methods.
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1.

Introduction

According to geographical and economical history, before 60 AD, the
fundamental assumption based on economical humans believes on how
industries constructed and minimized their costs. In this way, researchers
imagine that humans have capabilities to compete with other competitors; futurism ability and enjoying of information and data that is need
to decision-making processes. Cornuejols et al (1990).
It is obvious that this type of assumptions were in contrast completely with real world circumstances. In the other side, however, the
transportation costs were considered as the basic for minimum costs,
which in this study the demands, were neglected as a crucial and important eﬀective item to determine the geographical location. This caused
the theories’ analysis went to the exploring of available markets and
start to compete for development and expanding the markets.
Leon Cooper (1978) according to this theory, not only economical
employers decrease costs (such as transportation costs) but they also
close to high ensured and expanded markets, try to maximize their
incomes. S.Guha, A. Myerson, K. Munagala (2013) D. Shmoys et.al
(1997). Finally, location theories with inspiration from systematic approaches in last of 70 AD decade, try to modulation simultaneously 2
proposed theories. In this given approach, however, activities and industries should locate in positions that diﬀerences between incomes and
costs (beneﬁts) conduct employers to maximum beneﬁt.
Generally, location is an activity that identiﬁes spatial and no special
lands abilities and provides the possibility of selection suitable location
for special matters. In recent years, location researches have introduced
as a key components of successful achievements and survival of industries. In Stochastic facility location problem with facility location problem and stochastic positions of demand centers, try to allocate facilities
to demand centers in optimum way in minimum cost and distance between them C.K.Y.Lin(2009). In fact, in real problems the exact esti-
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mation of parameters such as the demand volume of services or special
item of facility, the location of facilities, the location of demand centers
etc. is one of hardest challenges. In this type of model, researchers are
capable to consider a wide range of models in responding to the volume
and type of demands (it could encompass the capacity and locations of
demands centers).
In this paper, after introducing the whole points of problem, the
literatures review will be provided. Afterward, the introduced models
with their objective functions and constraints will be explained. In next
session, upon the review of other models and gap analysis in this ﬁeld of
study, an eﬃcient model with considering all the circumstances of real
environment will be proposed. In other words, in this part more clariﬁcations about objective function, constraints and model character will
be introduced respectively. Finally, a real problem will be solved, their
results will be discussed, and the potential grounds for future studies
will be suggested.

2.

Literature Review

Peter Schultz et.al (2008) introduced a stochastic model with minimizing the cost of the single facility-product allocation and assign associated
probabilistic demands and requests. In this study, a tow-step formulation is used. In the ﬁrst stage, however, the cost of facilities is determined and in the next stage, the linear product-product cost function
presented. Furthermore, in the initial step the objective function is the
minimizing the probable of occurrence of alternatives with fulﬁllment of
all demands distinctions with facilities. In this phase, all the alternatives
are upon such parameter as destinations location, facilities locations,
destinations amount of request and the capacity of each facilities. In
the second phase, the objective function is the minimizing the cost of
production and transportation of facilities to destinations with satisfying all request limitations and allocate facilities to demands, which have
enough capacities and there are possibility to receive facilities.
Jian Zhou, Baoding Liu (2003) conducted a research upon locationallocation problem with pre-predicted data and introduced a model ﬁ-
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an interval distance used to consider as stochastic location for demands
points and facilities. In this way, with regarding to corresponding costs
between demands points and facilities, a model was introduced to minimize the total cost. Qian Wang et.al (2002) provided a model with
random demands locations and ﬁxed facility location.in their model; assume that customer prefers the closest facility for the ﬁrst choice.
The objective function in the model is the minimizing total cost of
customer transportations and cost expectation. In addition, some constrains related to the number of facilities, which should be available and
upper limitation for ideal expectation time were considered simultaneously. To solve such this problem researcher applied three Meta heuristic methods, which include: Fastest climb, branch, bound, and tabu
search. Finally, upon the obtained numerical consequences, the performance of the fastest climb method was not appropriate like the branch
and bound and tabu search methods.
For instance, the obtained solution in some cases was far away around
20 percent from optimum solution. Mousavi and Akhavan Niaki (2013) conducted a research on conﬁned facility location, which demands and customer positions were not deterministic points. In this study, however,
demand obtained from fuzzy method, positions had normal distribution
and the distances between facilities and customers had Euclidean distribution. In addition, two types of Euclidean’s phrases and Squared
Euclidean were considered to assess expectation distance between facilities and customers. Moreover, for solving the considered problem,
also, Meta heuristic algorithms such as simplex algorithm, fuzzy simulation and modiﬁed genetic algorithm were applied. Finally, to show
the eﬃciency of proposed model a numerical example solved and results
provided. S. Guha et.al (2013) introduced facility locations that contain
stochastic inventories and demands.
In this model, all demands have Poisson distribution and considered
as independent points. The fundamental assumption in the proposed
model is that the coeﬃcient a deﬁned to be as an obstacle toward zero
inventories. In the other words, (1−a) to be considered as an acceptance
interval. The main objective in this model is making decision toward
locations of facilities that level of availability and allocated demands
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tion. Constraint number1 ensure that each demand will be satisﬁed by
a facility. Constraint number 2 represent that demands from special
resource should be smaller than the number of resources. Constraint
number 3 express that the probability of supplying the stochastic demands should be proportional with the pre-determinate number (this
number will be pointed out by decision maker which it is 90%, 85% and
80% in this study). Constraint number 4 ensure that facility i supply
the demand value for customer j. Constraint number 5 give satisﬁed
values for customer j by facility i should be smaller than the capacity of
each facility. Constraint number 6 express that facilities and ﬁnally, the
Constraint number 7 must satisfy all the demands is related to costs of
each facility in proportion with distance between facilities and demands
points.
Diﬀerent demands distribution
According to given explanation in previous sessions, the distributions,
which are considered in stochastic locations, are generally Normal distribution or Poisson distribution. Therefore, in this step some explanations
will be given about the Normal distribution and its eﬀect on objective
function and their constraints.
Demands with normal distribution
First, assume that the overall demands allocated to the facility adapt to
Normal distribution with known mean and variance.
n
n


= uj xij ,
= σj2 xij
j=1

j=1

Thus, the probabilistic constraint could rewrite as follow:
n

Qi yi −
µj xij
j=1

n

σj2 xij

 zai

i = 1, ..., m

j=1

In given function Zai shows the critical values of standard Normal distribution with probability prob(Z  Zai ). Additionally, for solving the
proposed model it could be possible to use stochastic programming and
Meta heuristic algorithms.
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Conclusions

One of the most important challenges of implementation in urban services locating projects that is exist in our country Iran is the conventional attitude toward the location of this centers. The majority of managers’ act based on their experiences in locating projects and therefore
they have not understated adequately enough the importance of science
methods in this way. In reality cases, however, the estimation of fundamental parameters and their eﬀective roles seems to a hard activity or
in some cases, they considered as impossible matter. Thus, to dominate
dynamic circumstances of real environment, applying the methods for
considering uncertainty is proposed. In facility location problems, using
the stochastic methods will be suitable tools to simulate somewhat the
circumstances of real world. In the other word, in stochastic location
problems with considering the amount of stochastic demands for existing facilities, researchers are capable more than before to provide the
real situations.
Additionally, they could ﬁnd appropriate solution if they assess the
character of real environment and interactions between their components. In this study, however, a new model was presented based on real
characters on iron and steel industry. In addition, the objective function and constraint of the model were adapted to real case as much as
possible. In proposed model, also, the majority of constraints that affect real circumstances and allocated facilities to demand centers were
considered as well. At least the eﬃciency of proposed model was measured. For future research in stochastic facility location problem, the
authors suggest that the times period could be considered to satisfy
stochastic demands. By using this type of problem solving method, the
researchers are capable to enhance the eﬃciency of the model.
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