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Abstract
Inventory overhead is one of the costly elements in many
organizations. With globalization trends and increase in
competition, customers expect to receive their commodi-
ties quickly; therefore, inventory management has be-
come a key factor to remain in today's competitive busi-
ness. Despite extensive researches in this �eld, there is a
signi�cant gap between real-world problems and existing
academic researches. Batch production and shipment is
one of the main concerns in production systems and in-
ventory control models. This concern stems from real
world cases where the system has items manufactured
in batches with a known size, for instance production of

bottle caps by cap compression molding machines and
so forth. Initial e�orts to use mathematical approaches
in order to �gure out inventory problems, begin as well
as producing industries and other engineering �elds. Ne-
cessity of resolving inventory problems is recognized in
some industries that involve combination of producing
management problems and inventory problems, in fact
they have produced accumulation of items and products
and cost of setup machines are quiet expensive. In the
beginning of the twentieth century, two of the primary
mathematical inventory models called the economic or-
der quantity and economic production quantity were
presented. In this study, an e�ective, simple and practi-
cal algorithm is represented to solve proposed non-linear
integer programming problem. The proposed model for-
mulates an economic production quantity inventory con-
trol system consists of a company and a supplier, that
receive discrete deliveries orders. In this paper, a previ-
ous published work is improved and formulated without
constraints. Then, unconstrained model is solved us-
ing an improver algorithm involving four simple steps.
In this paper, the previously published model is being
modi�ed with less constraints and decision variables, in
order to �nd a better solution with less computational
time using the proposed heuristic. So, numerical exam-
ple of previously published paper is solved employing
improver algorithm, and the better solution obtained
is shown. Finally, the e�ciency of this algorithm was
shown many comparisons to the previously published
algorithm.

Key Words: Economic order quantity, multiple deliver-
ies, integer nonlinear programming, e�ective and improver
algorithm.
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Abstract
Determining a unique goal in Goal Programming (GP)
method for each objective function due to restriction
of information is di�cult and ine�cient. To overcome
this problem, a type of goal programing methods called
multiple-choice goal programing has been developed, in
which multiple levels introduced for each objective. In
this paper, the goals are considered as alternatives, which
decision-makers express their agreement or disagreement
with them through interval-valued intuitive fuzzy num-
bers (IVIFNs). In the complex multi-attribute large-
group decision making problems where attribute val-
ues are interval-valued intuitionistic fuzzy numbers, the
number of decision attributes is often large and their cor-
relation degrees are high, which increase the dif�fb01culty
of decision making and thus in�fb02uence the accuracy of
the result. To integrate multiple opinion with a high de-
gree of correlation and choosing a goal, a principal com-
ponent analysis algorithm for interval-valued intuitive
fuzzy numbers (IVIF-PCA) is applied. IVIF-PCA model
represents major information of original attributes, ef-
fectively reduces the dimensions of attribute spaces, and
synthesizes original attributes into several relatively in-
dependent comprehensive variables. The proposed ap-
proach has enabled to consider the opinions of decision
makers with di�erent interests in large groups and the
degree of their Doubt in the model, also it can reduce
the computational complexity through selecting a lim-
ited number of goals through a scienti�c and accurate
method based on IVIF-PCA Algorithm. To evaluate the
performance of the proposed mechanism, a numerical
example is presented and solved. Previous approaches,
in addition to their inability for considering the deci-
sion makers' doubt degree in goal de�nition, require to
identify several variables to take into account the aspi-
rations set by a large group of decision makers, which
increase the computational complexity. In contrast, the
proposed approach in addition to considering the de-
cision makers' doubt degree in goal de�nition, reduce
the computational complexity through IVIF- PCA Al-
gorithm.

Key Words: Multi-choice goal programming, interval-
valued intuitionistic fuzzy, principal component analysis,
uncertainty, doubt degree.
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Abstract
The world economy is increasingly characterized as a ser-
vice economy. This is primarily due to the increasing im-
portance and share of the service sector in the economies
of most developed and developing countries. In fact,
the growth of the service sector has long been consid-
ered as an indicator of a country's economic progress.
The hospitality industry is a broad category of �elds
within the service industry that due to its fundamen-
tal inuence on national economy is one of the most
sensitive �elds to the matter of quality. Therefore, ap-
plication of methods such as House Of Quality (HOQ)
can be a big step forward in maximizing the customer
satisfaction. Initially we investigated 31 essential cus-
tomers' expectations from services of Rasht Pardis Ho-
tel and then we prioritized these needs and carried out
the Servqual and Kano analysis by sending out corre-
sponding questionnaires to 390 customers. Afterwards,
by means of house of quality, the proper acts and cor-
rective actions to meet customers' needs is determined
and prioritized. All this survey is done under rectangu-
lar fuzzy environment. The results acquired from this
research can determine the priority of needs and correc-
tion actions, classify customer preferences to meet the
customers' expectation at the highest possible. Results
demonstrate that most important demands are respec-
tively secure rooms, tidy and clean beds and blankets
and well-designed Caf�as and restaurants. Furthermore,
entertainment facility for kids and 24*7 exchange cen-
ters and medical services have respectively the biggest
gap to the desired conditions. Kano analysis show that
31 customers' expectations, 4 are must-be, 22 are attrac-
tive and the other 4 are one-dimensional qualities. Also,
Activities Hiring well trained sta�, hiring skilled tech-
nicians, Mechanization of dishwashing, cloths washing
and etc., Codi�cation of health and sanitary principles
to insure quality and Creating website for online ser-
vices such as reservation are the activities that have the
highest importance level.

Key Words: Service industry, hotel industry, quality
function deployment, kano, servqual.

145



A
bs

tr
ac

ts
of

P
ap

er
s

in
E

ng
lis

hwas conducted to study the sensitivity of savings on key
parameters of the cooperative game. The result of sen-
sitivity analysis indicates that with the increase in per
unit cost of the road mode or reduction in per unit cost of
the rail mode, the level of cost savings and consequently
the desire to cooperation will increase.

Key Words: Collaborative logistics, cooperative game
theory, multimodal transportation, goal programming.
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Abstract
The traditional models of data envelopment analysis
(DEA) have used only �nal inputs and outputs for ef-
�ciency measuring of decision making units (DMUs) in
network structures, and they have considered its all op-
erations as a black box. Hence, they are not able to de-
termine accurately the ine�ciency source within struc-
ture. The di�erent network models in two separate spec-
trum, multiplier and envelopment are presented to solve
this problem. Multiplier models, also known as rela-
tional models, study network e�ciency and its parts and
as well as relationship between the amounts of their ef-
�ciency in a model, while envelopment models, verify

the points projected of non e�cient units in addition to
study of network e�ciency and its parts.
Having envelopment approach, this article develops some
production possibility sets (PPS) due to the concept of
the link value determination controlling (intermediate
variable) by network parts. Some Scenarios presented in
each production possibility set with the aspect of kind
and control power which determining link value that
shown as 1.link control by previous part, 2.Link con-
trol by next part, 3.Link control by previous and next
part as the same (non-cooperative approach- type 1),
4.Link control by previous and next part as the same
(non- cooperative approach- type 2), 5.Link control by
none of previous and next part (advanced approach).
The results show when parts related to link have no con-
trol over its value (scenario 5) or all of them have the
same control over the link (scenario 3and 4), the parts
e�ciency and consequently the whole network e�ciency
will be more than parts have one-way or unequal con-
trol. Furthermore, it can be inferred from the article
that there is more e�ciency in network structure when
a part of network has more control over the link value
determination to related part. Therefore, it can be used
to design network structure in order to increasing parts
and consequently the whole network e�ciency.

Key Words: Network data envelopment analysis, con-
trol of link, intermediate variable.
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Abstract
In today's competitive world, decision making for pric-
ing, inventory control policy and lead time, are impor-
tant challenging issues in non-exclusive markets. The
lead time should be determined in a way that inven-
tory of �rms, can provide the market demand and also
it should not be too long. This study examines the be-
havior of �rms face to variables demand rate depending
on selling price, lead time and the inventory level. The
model has been extended for a single product in supply
chain. Here is assumed that the shortage is not allowed
and market demand is a function of the amount of in-
ventory and price of goods sold. This problem is ana-
lyzed and mathematically modeled under two scenarios.
In the �rst scenario the e�ects of price, lead time and
inventory on hand in a single company has been inves-
tigated and in the second scenario, the behavior of two
competing �rms in a non-exclusive market, using the
Nash approach is analyzed. Where, both �rms, with-
out being informed by each other are competing under
a non-cooperative game and each of them is trying to
maximize the pro�t function. Decisions about the ap-
propriate lead time, selling prices and inventory levels as
decision variables of the problem are made so that the
�rm's pro�t is maximized. In numerical examples sec-
tion, for each of decision variables and parameters of the
model, some comparisons have done and the optimal val-
ues are obtained. Moreover, sensitive analysis conducted
on various parameters of problem. Finally, from sensitiv-
ity analysis, we observed that with setting the price elas-
ticity and inventory elasticity of demand, lead time can
be managed and maximum pro�t is achieved. The re-
sults of numerical examples indicate that the maximum
pro�t for the �rms in the second scenario is achieved
when the share of both �rms, in providing the required
inventory of market is equal. From the sensitivity analy-
sis if other parameters are remained constant, when lead
time is increased, the inventory levels increases and lead
to a prolonged response.

Key Words: Inventory control, pricing, lead time, game
theory.
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Abstract
Nowadays, due to concerns about economic e�ciency
and also the energy and environmental issues, multi-
modal rail-road transport has attracted a lot of attention
among transportation planners. Although multi-modal
transportation has economic justi�cation, yet its plan-
ning process is complex and challenging. Accordingly,
the need for scienti�c and practical tools for designing
e�cient and e�ective systems for multi-modal rail-road
transport is necessary. In this study, in order to investi-
gate the collaboration between the rail and road carriers
based on cooperative game theory, the mechanisms of
cooperation between road and rail operators and fair di-
vision of the bene�ts are provided by employing innova-
tive mathematical programming tools. In the proposed
mathematical model, routing decisions, along with rail
and road service network design and the rail blocking
are most important decisions which are considered si-
multaneously in the integrated network. To manage in-
teractions between rail and road carriers, a mechanism
is devised by employing cooperative game theory con-
cepts and borrowing some ideas of goal programming,
which e�ectively divides the resulted savings of coalition
between coalition's members. Accordingly, the partici-
pation of members and adherence of each member to
collective decisions is led to the optimality of coalition.
By taking advantage of proo�ng some mathematical the-
orems and lemmas, an e�cient method to allocate the
resulted savings of coalition to members even in large-
scale problems is provided. In order to validate and as-
sess the suggested models and methods, a diverse range
of test problems have been designed and solved with
CPLEX solver. The results show that the collaboration
between rail and road carriers will lead to signi�cant
savings. In addition, a factorial design of experiments
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ting, workload balance among machines and cells, cell
size limits, and material ow between machines. Ma-
chine capacity is also considered. Capacity requirement
and the number of required machines in each cell are
de�ned as decision variables and for the �rst time, cal-
culated based on ow shop perspective. The model
forms independent cells and determines all related de-
cision variables during each period of the time horizon
according to the availability of the machines at the be-
ginning of the �rst period.
The objective is to minimize the total costs of intra-cell
material handling, machine operating, maintenance and
setup, cell recon�guration and forming, inventory hold-
ing and backorder, and production. Linearization tech-
niques are used to transform the suggested non-linear
programming model into a linearized formulation. Us-
ing ow shop perspective to calculate capacity require-
ment is considered in this paper for the �rst time and so
to verify the performance of the proposed model, a nu-
merical example with randomly generated data is solved
by a branch-and-bound (B&B) method under the Lingo
12.0 software.

Key Words: Cellular manufacturing system (CMS),
production planning, production line balancing.
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Abstract
The aim of this paper is to survey the relation of knowl-
edge for supplier with their capabilities and willingness

as the development criteria. There are many context to
have knowledge ow.
What are more bene�cial contexts? After developing
the research hypothesis, a structured questionnaire was
adopted to gather primary data from suppliers. The
draft questionnaire was sent to �ve academic and in-
dustry experts to comment on the content. Received
feedback was utilized to change the layout of the ques-
tionnaire. The selected participants were the managers'
purchasing managers or equivalent position. Sampling
is purposive and de�ned before the data collection com-
mences. 105 questionnaires were sent back. Six ques-
tionnaires were rejected. 99 complete and clean ques-
tionnaires were analyzed. The questionnaires received
within the �rst 15 days and questionnaires received later
were compared with a subset of 25 non-respondents to
test of non-response bias. The non-signi�cance of these
tests shows that non-response bias does not matter to
the validity of �ndings. When PLS is applied to re-
ective constructs, it leads to inconsistency of PLS path
coe�cient estimates. PLSc provides a correction for this
estimate.
The state of the art consistent PLS technique is utilized
instead of traditional PLS. With regard to de�nition,
knowledge for supplier has a large e�ect on supplier ca-
pabilities. The Important- Performance Matrix Analysis
prioritizes the indicators and suggests to focus on knowl-
edge ow about manufacturing processes, development
expertise and marketing expertise. Results showed that
supplier willingness for sharing con�dential knowledge
and longtime relationship depends on development pro-
grams. Having a communication mechanism for each
of partnership's speci�c contexts is suggested to maxi-
mize the knowledge ow. The main contribution of the
paper is to survey the supplier knowledge in depth for
maximizing the knowledge ow and study the e�ect on
the segmentation criteria such as capability and willing-
ness. Important-Performance Matrix Analysis is utilized
to prioritize the indicators.

Key Words: Supplier knowledge, knowledge ow, ca-
pability, willingness, consisted partial least square.
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Abstract
Supply chain management creates value for companies,
customers and stakeholders interacting throughout a sup-
ply chain. The strategic dimension of supply chains
makes it paramount that their performances are mea-
sured. In today's performance evaluation processes,
where the supply chain is considered as a vital element in
the success of the company, it is important for evaluating
the performance of speci�c. In other hand, companies
assess supply chain performance using a variety of mod-
els that can be cited maturity models. Maturity models
are used as a basis for the evaluation and comparison of
improvement, and o�er appropriate approach to increase
the capability in organizations. The aim of this research
is to evaluate the maturity of supply chain processes with
the new framework. To achieve this goal, review of the
literature related to the supply chain and performance
evaluation is provided and concepts related to maturity
with models worked in this �eld are discussed, thereafter
by using of Supply Chain Operations Reference (SCOR)
model and Business process orientated maturity model
(BPO) is provided a comprehensive framework including
factors and con�rmed indicators. Since up to now not
provided a framework that can incorporate both dimen-
sion of performance evaluation and maturity in the �eld
of supply chain as well as The technical criteria used in
each of its dimensions, The authors of the study have to
provide a framework that would assess Iranian organi-
zations supply chain based on Criteria don't handled in
other research in the �eld of maturity. Proposed frame-
work has three dimensions including (1) Identify areas

of the supply chain to assess their maturity, (2) levels of
maturity and (3) criteria & indexes. Finally, to assess
the maturity of supply chain processes in a number of
Iranian companies in the dairy industry and companies
have been studied and ranked using techniques Fuzzy
Analytic hierarchy process (FAHP) and Additive Ratio
Assessment (ARAS), the �ndings also showed that are
the planning process has highest degree importance in
maturities processes.

Key Words: Supply chain processes, maturity models,
BPO model, SCOR Model, FAHP, ARAS.
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Abstract
This paper presents a new mixed integer nonlinear math-
ematical model to design dynamic cellular manufactur-
ing systems (DCMSs). In the dynamic environment, the
entire planning horizon is divided into multiple smaller
periods, and each period has di�erent product mix and
part demand. In reality, production quantity may not
be equal to the demand as it may be satis�ed from in-
ventory or backorders. Thus production quantity should
be determined through PP decisions in order to deter-
mine the number and type of machines to be installed
in manufacturing cells. Consequently, the manufactured
cells should be recon�gured in each period.
Design and implementation of an e�ective CMS involves
many issues such as cell formation (CF), production
planning (PP), layout design, and scheduling. The pro-
posed model is concurrently making the CF and PP deci-
sions and incorporates several design features including
multi-period production planning, alternate routings,
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agement and also good performance of the distributor
in utilization of its equipment are related to distribu-
tion decisions. For example in decentralized manner,
if distributor wasn't able to send transportation vehi-
cles to a producer on time as a result of the fact that
they have been allocated to other producers, such pro-
ducers may revise his decision of using some distribu-
tor schedule and therefore seeks an alternative distrib-
utor in desirable time that by the way doesn't incure
the additional cost of holding inventory or delay costs.
However if this problem is considered in an integrated
way, it results in improvement of overall performance
of producers and distributor as the members of a sup-
ply chain. Nevertheless as expected, integration doesn't
lead to improvement of each member's income than de-
centralized manner. Therefore a coordination mecha-
nism is needed to ensure that the pro�tability of all
members exceeds by integration. In this article, the in-
tegration of a supply chain consisting of multiple pro-
ducers and a main distributor is studied and a coordi-
nation mechanism based on discount on transportation
costs is proposed that as shown by results, improves the
performance of the producers and distributor by pro-
viding su�cient incentive for integrating them. The
allocation of the surplus pro�t as a result of integra-
tion is dependent on the bargaining power of the dis-
tributor and producers but in this article a mechanism
based on marginal contribution of the members in mak-
ing the surplus is proposed that can be used as guidance
to allocation of surplus among the supply chain mem-
bers.

Key Words: Producers-distributor supply chain, sup-
ply chain coordination, contract of transportation price dis-
count.
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Abstract
In this paper, a new multi-objective non-linear mixed-
integer mathematical programming model is presented.
The goals are to optimize the problem with respect to
economic, social, and qualitative viewpoints, simultane-
ously. In the literature, there is a supply chain man-
agement network form as two parts: The forward logis-
tic and the reverse logistic and their combinations are
called the closed-loop supply chain and the reverse sup-
ply chain includes some parts such as collection center,
recycle center, guarantee and disposal center with re-
spect to the objective of minimizing the waste amount
of materials and products in the supply chain. In gen-
eral, the closed-loop supply chain can follow the eco-
nomic, competitive, environmental and social situation
to achieve its goals. In forward direct, we consider sup-
pliers, plants, distributors, and �rst market; while, in
reverse one, guarantee, collection, recycling, disposal,
redistribution and second market centers, are applied.
Moreover, distributors meet the customer's demand
based on traditional and internet sales. Therefore, a
stochastic multi-objective multi-product closed-loop sup-
ply chain network model is designed. In this manner,
the capacity of facilities and location decisions are con-
sidered. In economic objective part, the logic of internet
sales is relied on customer behavior strategy. Seen from
other way round, the employment's pro�t of employees
is considered in both economic and, in turn, social re-
sponsibility. In fact, in this proposed model, distributors
meet the customer's needs by internet sale or normal
sale which this concept is used in supply chain's struc-
ture. Furthermore, in reverse logistic there are found
environmental and disposal concepts in decreasing de-
fective area, analyzed. With this complexity regard
of this model, the multi-objective GRASP heuristic al-
gorithm to solve the model is presented. In order to
demonstrate applicability of the proposed model, com-
parisons are analyzed and compared with one of the
most developed multi-objective evolutionary algorithm
called non-dominated sorting genetic algorithm (NSGA-
II). The results demonstrated that the applicability of
multi-objective GRASP algorithm in terms of conver-
gent and spacing of Pareto solutions in comparison with
another one to solve closed-loop supply chain problem.

Key Words: Closed-loop supply chain network de-
sign, recycling, internet sales, multi-objective optimization,
GRASP algorithm.
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ing of Lopez loss function, and Blanco-Ihle backtest-
ing. The results shows that performance of proposed
method in normal distribution with con�dence levels of
95%, 97.5%, and 99% and also in t-student distribution
with con�dence levels of 97.5%, 99% is better than oth-
ers.

Key Words: Risk management, robust estimation of
value at risk, robust cipra method, GARCH method.
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Abstract
Today's business has rapidly changed and has become
more competitive. In today's world, existing the com-
petitors is an undeniable rule; therefore, for any man-
ufacturer, appropriate decision making requires taking
into account the competitors and their policy decisions.
In today's competitive market, pricing is one of the im-
portant decisions for the success of a company. So, as-
sessing the impacts of pricing strategies on demand and
pro�t is very important. On the other hand, product
pricing is one of the most important decisions and a
strategic problem for manufacturers that is a�ected by
pricing decisions made by the other producers. In the
non-cooperative games, each member is a separate eco-
nomic entity that makes its operational decisions inde-
pendently. The Nash game is an equal power game. In
this paper, for the �rst time, the pricing problem for two
substitute products in the present of one main comple-
mentary product is studied and Nash equilibrium prices
have been introduced as well as demand and pro�t func-
tions. After comparing the equilibrium prices, demand
and pro�ts, the e�ects of some important parameters

on prices, demand and pro�t are addressed. The re-
sults show that the equilibrium prices of the comple-
ments products could be less or greater than the main
complementary product price in comparison with each
other. The threshold of this change has been provided.
The parametric analysis shows that the increasing of the
main complementary product price increases the related
manufacturer pro�t with decreasing rate and ultimately
reduce the own manufacturer pro�t. The threshold of
this change is, also, calculated. Finally, a numerical ex-
ample is presented and the results discussed. The nu-
merical example veri�ed the analytical results. This re-
search can be expanded from some aspect such as 1)
Considering a supply chain with three manufacturers
and retailers. 2) Considering dynamic pricing and us-
ing di�erential game theory for solving and addressing
it. 3) Considering other decisions such as inventory and
lot sizing to it.
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Abstract
Some products such as mineral products need special
distribution systems for transportation to the customers.
The signi�cant establishment costs of such distribution
systems leads manufacturing plants outsource their trans-
portations to a distributor that has the required capa-
bilities. In such distribution network, the plants deci-
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Abstract
Developing of capital markets and decreasing of interest
rates in commercial banks has caused to stock investing
become as one of the most important opportunities to
earn returns for individuals and �rms. Since, the na-
ture of capital markets is involved to abrupt shocks and

volatility we have to allow risk. So, It must be pre-
dicted and controlled using appropriate models. One
of the conventional models to measure and control the
risks arising from uctuations in the capital market is
using the concept of Value at Risk (VaR). Which is intro-
duced as a standardized measuring risk tool not only for
those �nancial institutions that are large-scale commer-
cial operations, but also for small banks, insurance com-
panies, investment institutions and non-�nancial busi-
nesses. Since Value at Risk is analogous to the methods,
di�erent assets and businesses, in recent years Value at
Risk becomes prevalent as a new approach for measuring
the risk among the managers and commercial investors.
In the current �nancial world abrupt and unexpected
changes, even a little, has strong e�ective in predicting
future uctuations so it can not be ignored. As a re-
sult, robust model should used to predict and control the
uctuations that enhance the power and performance
estimation and prediction models. According to the im-
portance of the issue in this paper, the robust Cipra
method with an optimal smoothing parameter is used
to estimate Value at Risk (VaR) for normal statistical
distributions and t-student. The data used daily loga-
rithmic returns of the automobile industry index from
Mach 2011 to September in 2015. In order to validate
the model, the proposed model has been compared with
conventional measuring VaR methods consisting of sim-
ple moving average, exponential moving weighted aver-
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