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hanalysis method in this case is not an exception. On the
other hand, contracting projects, especially in construc-
tion projects, due to economic conditions and unstable
business environment, especially in Iran, the benchmark
price is of particular importance. Due to the signi�cant
e�ects of the standard price in the determination of con-
tractors, observed that the ANP method will not be able
to apply all these e�ects at the result. The traditional
method combined with the classical method, but with
substantial changes. In fact, these changes are related
to the de�ned bounds for the price and type of project
owners to deal with contractors who have been out of
bounds, returns. Assuming Minos and plus - Here Minos
plus 20% lower and 40% higher than the price at which
the item was de�ned - for these limitations, the solution

was extracted from the traditional approach. An inter-
esting result was that there was a signi�cant di�erence
between the results of Analytic Network Process com-
bined with the selected contractor. The advantages of
this method over the traditional method, it can be eas-
ily understood and the acceptance of it. Limitations of
this study include the use of this method in a limited
geographical area, as well as certain type of organiza-
tions (Isfahan preparedness). Finally, the expression is
important in this study to avoid calculation errors and
to draw shapes and diagrams, using Excel software and
Super Decision software.

Key Words: Contractor's selection, analytic network
process, construction projects, heuristic method.
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h Key Words: Supplier selection, multi-product, fuzzy
TOPSIS, risk, discount, meta-heuristic algorithms.
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Abstract
Strategic resources of organizations, as the most e�ective
resources in ful�lling companies' strategies, require rel-
evant attention and investment. In today's knowledge-
based economy intangible resources are more important
than traditional resources like land and capital and in-
tellectual capital (IC) has devoted a special position in
business strategy and management to itself. However do
companies invest enough to preserve and improve this
valuable resource? In this paper we aim to assess the
actual and expected organizational investments in intel-
lectual capital. So we need a conceptual model which
enables studying resources' role in company's strategies
and investments. This model should be based on a rel-
evant �rm view and takes an appropriate approach to
identify and categorize organizational resources. Here
we propose a conceptual model and related steps to col-
lect required information for assessment of strategic im-
portance of resources (as the expected level for invest-
ment) and also current investment level in di�erent re-
sources. Then the probable gap between these two lev-
els is measured and analyzed. This model is applied via
Iranian automotive companies. The results of apply-
ing the model shows there is a signi�cant gap between
strategic importance and current investment in all three
groups of intellectual capital (human, structural and re-
lational), while not in tangible (physical and �nancial)
assets. The gap is bigger in human capital, structural
capital and then relational capital respectively. Finally

the gap between strategic importance and current in-
vestment is investigated in di�erent sub-categories of
studied companies in order to get insights of resource
management issues across automotive companies. Prob-
able di�erences in terms of ownership, age of company,
size and service or product-oriented activity of the com-
panies has been compared and analyzed. The �ndings
of the paper emphasize the necessity of changing man-
agers' mental models from merely focusing on planning
and investments in tangible and traditional assets to-
wards intangibles assets.

Key Words: organizational resources, intangible re-
sources, intellectual capital, strategic resources, investment.
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Abstract
The purpose of this study is to provide a reasonable
and simple solution for the decision making process of
choosing the contractor that will be used with a combi-
nation of experimental and theoretical approaches The
approach of this study was to review the literature re-
garding the selection of the contractor. According to
the methods and techniques available in the literature,
ANP method was chosen. In other words , according
to simplicity, comprehensiveness and universality, and
also spend less time and human resources in the con-
tractor selection the methods available in the literature
contractor selection, Analytic Network Process (ANP) of
Multi-Criteria Decision Making (MCDM) method was
chosen for use in this study. Given that each method
has drawbacks and de�ciencies are found, the network
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Abstract
In complex human social activities, practical problems
involve more prominent uncertainty, and deterministic
approaches of classical methods become powerless. De-
cision makers sometimes are distributed in di�erent ge-
ographical regions and it may be di�cult to reach an
agreement on which unique preference relations format
is used. On the other hand, decision makers usually do
not have enough knowledge to express their preference
relations completely.
In this research, a new method for human group deci-
sion making is presented by using heterogeneous incom-
plete uncertain preference relations. The uncertain mul-
tiplicative preference relations, uncertain fuzzy prefer-
ence relations, uncertain linguistic preference relations,
intuitionistic fuzzy preference relations and Interval pref-
erence sequence can be included in this method. Our
new method consists of nine steps. In the �rst step,
decision-makers preferences in the form of heterogeneous
comparison matrixes are driven. In the second step, we
change them to the homogeneous form. This homoge-
neous form is interval multiplicative preference relation.
In the third step, a preprocessing approach using an op-
timization framework is presented to obtain a complete
consistent interval comparison matrix respect to each
decision-maker preferences. In the fourth step, 
exible
and simple forms are obtained to show the robustness of
the �nal weights. In the �fth step, rank sequences for
each decision maker is obtained. In the sixth step, the
importance weights of decision makers are calculated.
In the seventh step, importance weights of alternatives
respect to each decision maker preferences are derived.
In the eighth step, a multi-objective model is estab-
lished and in the �nal step a bi-an optimization model
which aims to maximize simultaneously the group con-
sensus, the individual consistency and weights robust-
ness of each decision maker is solved.

By solving the optimization model, the priority weights
of alternatives can be obtained. Finally, an illustrative
example is used to show the feasibility and e�ectiveness
of the proposed method.

Key Words: Group decision making, heterogeneous
incomplete uncertain preference relation, consensus, con-
sistency, robustness.
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Abstract
Supplier selection and assignment of orders to poten-
tial suppliers are among the most important functions
of supply chain management. In this research, a multi-
objective supplier selection and assignment of orders to
the suppliers under uncertainty is presented. The �rst
objective is minimizing the total cost including purchas-
ing cost of products, shipping and ordering cost. The
second objective aims to minimize the delay by the sup-
plier due to the uncertainty, while the third objective
tries to maximum the weighted risk of the selected sup-
pliers. Suppliers' weights are obtained using Fuzzy TOP-
SIS method because of uncertainty involved. In the pro-
posed model, products are purchased under quantity dis-
counts where sign function is exercised to obtain an e�-
cient formulation. Due to the complexity of the proposed
model, two meta-heuristic algorithms i.e., NSGA-II and
MOPSO are applied for solving it. Finally, e�ciency
of the algorithms are evaluated using quantitative mea-
sures.
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h the chain is able to convince to its partner to cover a
portion of the cost of advertising. This action is named
as vertical cooperative advertising also known as co-op
advertising.
Generally speaking, there are two types of advertising in
the relation manufacturer-retailer which are the global
and local advertising. Manufacturer is responsible of the
global advertising which his purpose is to create a brand
image with a nationwide' scope. On the other hand, the
retailer has under its hands the local advertising that
treats on promotion and prices in order to stimulate the
consumer demand. In the co-op advertising the costs for
locally placing advertising among a retailer or wholesaler
and a manufacturer are shared by all members of the
chain.
Coordination of pricing and marketing policies is one
of the main problems in business. An economical way
to achieve marketing objectives is cooperation advertis-
ing. So the manufacturer undertakes a percentage of the
advertising costs of retailer. On the other hand, mar-
ket noise e�ects are e�ective in achieving these goals.
Using game theory, we consider four strategies includ-
ing Nash game, Stackelberg-manufacturer, Stackelberg-
retailer and cooperative game to optimize the coopera-
tive advertising and pricing problem where market noise
e�ect is considered. In this regard, to obtain optimal val-
ues, in each case the convexities of objective functions
are proved and a numerical example is presented for each
state. Then sensitivity analyses are presented to assess
changes and their impact on the decision variables. It
is observed that although the noise e�ects of the market
will increase advertising costs, but increase the pro�ts
of the chain members, and the entire system.

Key Words: Pricing, advertising, noise e�ect, bi- level
supply chain, game theory.
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Abstract
Process capability indices (PCIs) as quantitative mea-
sures of process performance in satisfying the customers'
expectations have been widely used in industry. as com-
parative ratios between voice of the customer and voice
of the process. The independency of observations over
time is one of the assumptions of the most PCIs de-
veloped. However, the development of sampling tech-
nology has led to increasing the number of sampling
as well as decreasing the time interval between sam-
pling. This leads to occurrence of autocorrelation be-
tween successive observations and violation of the in-
dependency between observations "There are di�erent
point estimators and con�dence intervals for the pro-
cess capability indices of autocorrelated data in the lit-
erature. In this paper for the �rst time, con�dence
intervals of Cpm and Cpmk are estimated using Cir-
cular Block Bootstrap resampling technique when the
data are autocorrelated and modeled by an AR(1) pro-
cess.
Estimating the PCIs sampling distribution through sim-
ulation studies showed that increasing autocorrelation
coe�cients leads to decreasing in sampling standard de-
viation and bias in the PCIs estimators. However, larger
sample sizes have resulted in more accurate estimations
and lower bias, skewness and kurtosis of estimators.
In addition, performance of the proposed interval es-
timators are compared through numerical examples.
Simulations results of two di�erent methods of con�-
dence interval indicate that 95% standard bootstrap
(SB) method often outperforms the Biased-Corrected
and accelerated (BCa) Percentile Bootstrap method with-
out considering the magnitude of autocorrelation coef-
�cient. Moreover, the e�ects of various autocorrelation
coe�cients, sample sizes, mean values and standard de-
viations on the proposed con�dence intervals have been
appraised.
Finally, by comparing the results of the proposed method
and existing methods in the literature, some advantages
of the bootstrap have been mentioned. Generally, con-
siderable volume of available data is brought about aver-
age coverage percentage (ACP) close to a nominal con�-
dence level and lower average interval length (AIL) with
more accuracy. In addition, the proposed methods have
often lower AILs, and give acceptable ACPs particularly
in weak autocorrelation coe�cients.

Key Words: Process capability indices, AR(1) auto-
correlated process, bootstrap con�dence interval, circular
block bootstrap.
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hthe cost of 150 million riyals, 17 service quality charac-
teristics considered for improving the quality of agency,
and seven quality characteristics Due to the quality con-
straints are not appropriate.

Key Words: Quality, service quality, optimizes,
SERVQUAL model, quality function deployment (QFD),
zero-one goalprogramming.
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Abstract
The revision banks are in appropriation and allocation
of resources in areas of activity. The banks taking the
credit risk of customers based on their requests facilities
is covered, since one of the most important problems
management of loan portfolio, are the failure of banks.
Therefore, today one of the main techniques that have
been considered in the �nancial sector and banking, is
risk management techniques. This paper is the analysis
of internal and external factors in
uencing credit risk
of the \Ayandeh bank" from 136 corporate customers
in the period during 2010 to 2012 years, the e�ective
strategy reducing of the risk, and the its implementa-
tion improve decision making in bank helped. The main
method of research to describe data accomplished by
\Delphi" method. Then, descriptive statistics and in-
ferential statistics, data analysis and hypothesis test-
ing, including tests, correlation and regression, struc-
tural equation. The results obtained from the data of
corporate customers with softwares \SSPS" and \Lisrel"
at the end of the model will be presented. This model

show good credit risk at each of the bank's corporate
customers and more exact estimation of the weaknesses
identi�ed by the customer and the bank, s solutions for
the improvement of decision-making provide. The re-
sults of this research show that great in
uence of the
sales and customer credit risk is the same for debt and
asset returns and asset sales, more than any other ratio
bankruptcy of and chaos in predicting future situation
are e�ective and the �rst ratio of debt to cash 
ow from
operations in the important role, the second investment
ratios, liquidity ratios after they are placed the results
obtained in this research, the e�ect of credit risk activ-
ities at least shows that results also con�rm the \Alt-
man" model. This model will show one of the best ways
to risk management in banks. The results shows that,
of all the criteria a�ecting the credit risk of the sale, the
bank loan, the liquidity and pro�tability of the direct
relationship between positive and are based on credit
risk.

Key Words: Banking system, risk management, corpo-
rate customers, \DELPHI" technique, structural equation
modeling.
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Abstract
Emphasizing the importance of competition and coop-
eration in supply chains has caused the resurgence of
the game theory as a useful tool for the analysis of in-
teractions of the members within a supply chain. Any
member of a supply chain can have its own promotion
and advertising programs. However, an interactive re-
lationship (i.e. win-win) occurs when any member of
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Abstract
Selecting a appropriate supplier is always a di�cult task
for most managers. This study is the �rst to research
some of the most short path routing model, selection of
suppliers in terms of discussion discount and delay pay-
ment on these models, multi-objective considered in with
an algorithm, meta-heuristic is solved. In the proposed
model, the three goals of minimizing the total cost of the
purchase Allowing for �xed costs and delays in the pay-
ment of the buyers, minimizing the number of product
return and minimizing the path to purchase, According
routing of vehicles has been addressed.
The mathematical model discounted net present value of
the overall amount of money due to delays in payments
are considered. The problems of routing and shortest
route will be calculated for a set of selected suppliers.
All suppliers, their products with discounts and delayed
payment o�erings. According to the that the purchaser
is responsible for collecting the goods purchased and all
suppliers have not the same ratio to the non-speci�ed
intervals , Therefore, we reduce the distance traveled by
the vehicle routing problem in order to �nd suppliers ,
and according to the real-world buyers usually have a
delay in payment to suppliers , to attract attention due
to the increasing willingness of buyers to buy them and
use they. In our model, the net present value of the ob-
jective function value for purchaser is getting utilized.
Because of the large size and complexity of the problem
to be NP-Hard, to solve Non-dominated Sorting Genetic
Algorithm (NSGA-II), Non-dominated Ranking Genetic
Algorithm (NRGA) and Multi objective Particle Swarm
Optimization (MOPSO) is proposed. In order to �nd
the shortest path routing model, both Genetic Algo-
rithm (GA) and Simulated Annealing algorithm (SA) to
evaluate and select one of them According to the better
performance of the algorithm in solved and is used in the
multi objective model. Finally, one multi-objective algo-
rithm and another one single objective is recommended
to solve this model.

Key Words: Supply chain management, supplier se-
lection, allocation, discounts, delay in payments, routing,
multi objective meta-heuristic algorithms.
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Abstract
Nowadays, Service organizations have found that the
most important secret of their survival in their com-
petitive market is attention to the customers and meet
their wants.The Servqual method is a major and current
methods of measuring customer satisfaction of service
quality.
As service providers have their own limitations to meet
the customers' needs, they should be looking for some
ways in which communicate between the limitations of
service providers company and the customer's demands.
One of the most powerful ways to meet customers' re-
quirements is Quality Function Development (QFD), but
this method does not provide optimal solution to select
service qualitative characteristic so It would seem that
compilation the mathematical programming techniques
with QFD is e�ective in this context.The purpose of this
study is to identify the customers' demands according to
SERVQUAL model and to �nd the optimal solution by
use of QFD and zero-one goal programming.
The objective function nincludes: maximize the rela-
tionship between service quality characteristics and cus-
tomers' demands, minimizing the cost of service quality
characteristics, maximize the extensibility and creation
potential of Service and This limits includes: the limi-
tation of overall priorities of the service quality charac-
teristics, limitation of resources allocated by the agency
and limitations are extensibility and creation potential
of Service quality.
The population in this study consisted of all clients is
Geno Kish Travel Agency in Bandar Abbass. 135 of
them were selected and questionnaires to assess the per-
formance of quality of service and its importance and
then check the qualitative characteristics and assemble
QFD house. Lastly, the issue has been modeling and is
solved by zero-one goal programming.
According to the obtained result from this model to im-
prove the quality of service determined that by use of
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han increasingly more important role than their manufac-
turing counterparts. This article presents a bi-objective
non-linear integer mathematical model for reliable fa-
cility location problem with stochastic demand. The
concentration of this article is to present a new mathe-
matical model in reliable facility location problem with
immobile servers with congested facilities. The goal is
to determine the location of both inexpensive and re-
liable facilities. Therefore, a bi-objective mathemati-
cal programming model is presented in which total cost
and reliability of system are simultaneously optimized.
There are many real life applications of the proposed
model such as: automated teller machines, communi-
cation networks, vending machines, local clinics, hospi-
tals and medical centers, relief distribution centers and
reconstruction center locations, kinds of education sys-
tems, police stations, truck terminals, hotels, city logis-
tics terminals, parks, bus stops, press delivery networks,
locating post boxes, and the like. Since the proposed
model is NP-Hard, a multi-objective water 
ow-like al-
gorithm (MOWFLA) is presented to solve the model. To
demonstrate the performance of the proposed algorithm,
di�erent test problems are �rst generated. Then, multi-
objective genetic algorithm as best-developed algorithm
in the literature and GAMS software, integrating the ob-
jectives with LP-metric method, are applied to justify
the performance of proposed MOWFLA. According to
objective function value (OFV) and computational time
(CPUT) metrics, the results show that the proposed al-
gorithm are capable to solve proposed congested facility
location problem in large size problems.

Key Words: Reliability, network location, queuing the-
ory, water 
ow-like algorithm.
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Abstract
Resource leveling problem considers resource usage pat-
tern in the project plan during the project execution
time and attempts to create a levelled baseline sched-
ule. In this problem one aims at completing the project
within its deadline with a resource usage which is as level
as possible over the entire project horizon. Mostly no ex-
plicit resource considerations - like resource constrained
property- are taking into account when this problem is
considered.
This problem is one of the most well-known and classical
problems for which one can hardly �nd an e�cient solu-
tion procedure in the literature. Most procedures in the
literature are based on repetitive time consuming for-
ward/backward methods in which the performance are
rarely studied through various comprehensive test prob-
lems.
We use Simulated Annealing meta heuristic algorithm to
solve the resource leveling problem. The solution repre-
sentation and neighborhood generation method in this
algorithm is based on a theorem which has been proved
in this article. Using our theorem and Floyd- Warshall
longest path algorithm together with distance matrix
with temporary precedence relations leads to an e�cient
new way of solution representation and neighborhood
generation method.
We study the e�ciency of this algorithm by comparing
with the results of two other heuristic methods and also
with a zero-one non-linear mathematical programming
model solved with Lingo. Numerous test problems with
a vast variability in parameters are generated to com-
pare these methods. To produce the test problems we
have used the Rangen software which is well-known in
literature to generate project networks with resources.
The performance of di�erent procedures are compared
through di�erent performance and computational time
indicators. The results show that this algorithm outper-
forms the other heuristics and obtains highly competi-
tive results in comparison with mathematical program-
ming approach. more over the suggested meta heuristic
completely outruns the mathematical programming ap-
proach considering computational time.

Key Words: Project scheduling, resource leveling, meta-
heuristics, simulated annealing.
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h function. In the �rst approach, the aggregation of esti-
mates in the sample level is done by averaging while the
second approach employs a second M-estimate to aggre-
gate parameter estimates. Extensive simulation studies
are conducted to investigate and compare the perfor-
mance of the proposed estimators in terms of robustness
and e�ciency. The results show that in the absence of
outliers or for small amount of contamination, the robust
methods perform as well as the classical method, while
for medium and large amounts of contamination the pro-
posed estimators perform considerably better than the
classical ones.

Key Words: Statistical process control; multivariate
simple linear pro�le; M-estimates; Bi-square function.

SUPPLY CHAIN CONFIGURATION
DESIGN( CASE STUDY IN
PRODUCTION COMPANY)
S.M. Mostafavi
mostafavi@modares.ac.ir
A. Albadvi(corresponding author)
albadvi@modares.ac.ir
A. Hossien Zadeh Kashan
a.kashan@modares.ac.ir
Dept. of industrial engineering
Tarbiat Modares University

Sharif Industrial Engineering and Management Journal
Volume 32, Issue 2.2, Page 15-25, Original Article

c
 Sharif University of Technology

� Received 10 September 2014; received in revised form 6 April
2015; accepted 10 April 2015.

Abstract
With the competition in market demand and customers'
requirements 
uctuations, companies have to supply pro-
ductions in accordance with demand and supply time
and less cost in order to be able to maintain their com-
petitive advantages. To achieve these goals, producers
must simultaneously design supply chain in the early
stages of new product design. To do this according to
the BOM, the structure of supply chain is designed and
in every node of the chain network, suppliers, the level
of safety stock as well as the place of inventory accumu-
lation is determined so that the total cost and also the
provision time of the �nal product interacting with each
other minimized.
In this article, the mathematical model for new prod-
uct supply chain design and selection of appropriate ma-
terial checklist and also the suitable suppliers in every

node of network, according to the considered criteria,
has been developed that is perfectly proportional with
critical conditions. This is a multi-objective model that
consists of 4 objective functions. The �rst objective is
minimization of end product cost. The second minimizes
supply and inventory holding cost. Third objective min-
imize likely to lack of materials by choosing multiple
suppliers in each node of the chain. In the last objective
it plans buying of materials in uniform time intervals
and so that the suppliers can recognize us as a reliable
purchaser. Then, the proposed model has been imple-
mented in actual conditions and analyses are presented
base on it and to improve conditions, suggestions are
presented. The results show that unlike literature, the
e�cient supply chain that the minimization of cost in
that is the goal, is not always suitable for functional
products and there is some other parameters should be
considered in critical situations like that suppliers con-
�dence, minimization of likely to lack of materials and
minimization of supply costs.

Key Words: Supply chain, new product development,
alignment, supplier selection, mathematical modeling, bill
of material.
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Abstract
One of the most important strategic decisions that af-
fects the success of an organization, is to locate the facil-
ity in an appropriate place. Facilities are characterized
on a continuum spectrum from manufacturing facilities
at one end and service facilities at the other end. In
terms of trends in enterprise turn-over and gross domes-
tic products (GDP) of nations, service industries play
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Abstract
In some quality control applications, quality of a prod-
uct or process can be characterized by a relationship
between two or more variables that is typically referred

to as pro�le. Research on pro�le monitoring commenced
with studying simple linear pro�les nearly �fteen years
ago and then was pursued by investigating other types
of pro�les including multiple linear pro�les, polynomial
pro�les, generalized linear pro�les, and recently multi-
variate linear pro�les. This paper has focused on the
last case where several correlated quality characteristics
can be modeled as a set of linear functions of one or
more explanatory variables. Since, for the sake of sim-
plicity, the model structure of our study consists of only
one predictor, this type of pro�le has been referred to
as multivariate simple linear pro�le. This paper deals
with statistical process control in phase one where pa-
rameters of the model are to be estimated in order to
develop a control chart for process monitoring. While
outliers may hamper the expected performance of the
classical regression estimators leading to erroneous in-
terpretation of the process, this study resorts to robust
regression estimators as the remedy of the estimation
problem in the presence of outliers. Two robust ap-
proaches are proposed in our study to estimate param-
eters of multivariate simple linear pro�les on the basis
of robust regression M-estimates with bi-square weight
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