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Abstract 
 
By the rapid growth of information technology, banks in many parts of the world are 

trying to change their traditional methods and try to adapt in to new technologies. One of 

the most fundamental changes of banking industry is the movement from traditional 

banking to more electronic banking. But, beside the new facilities, this brings the 

problem of information overload. So preparing a proper information filtering and 

recommender system that could help customers to find appropriate services and facilities 

based on their needs, has become a crucial issue for banks. 

The purpose of this master thesis is to explain and analyze the issues that influence 

Iranian bank customer’s intentions, toward banking recommender system adoption. 

Based on a detailed literature review, a research model on the basis of an extended 

Technology Acceptance Model (TAM) with original variables perceived usefulness, 

perceived ease of use, attitude, intention to use, and external variables personality, 

personal innovativeness and perceived playfulness was employed.  

A quantitative research approach was conducted to get a better understanding of the 

issues. The empirical data was collected from sixteen Tejarat bank (A famous 

governmental bank in Iran) branches in seven different cities (classified in to four zones) 

of Iran by the means of questionnaires. Data analyses were done in accordance with the 

research questions and research model by SPSS 15 and Lisrel 8.53 softwares, and the 

hypotheses were analyzed by Structural Equation Modeling (SEM) technique. The results 

show that only personal innovativeness has no significant effect on personal usefulness of 

the system. The implications of the findings for theory and practice are discussed further. 

Finally the overall findings from respondent’s data show that they have great level of 

intention toward using a banking recommender system that could guide them through 

better choices among several available financial services. 

Keywords: Recommender System, Technology Acceptance Model (TAM), Tejarat Bank, 

Customer, Structural Equation Modeling (SEM), Intention 
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Chapter One  

Introduction and Research Problem 
 

1 Introduction and Research Question 
 

This chapter begins with a background of the selected sector, followed by a brief 

introduction. The background begins with an expanded conceptualization of banking 

industries new faced problems and then the phenomenon of the technologies infusion and 

its adoption in the banking service encounter. Later it moves to recommender system 

technology and continues with its deals in banking sector. Subsequently, it narrows down 

to the research problem and finally states the outline of this thesis.  
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1.1 Introduction 

As information technology is growing in an exponential rate, banks in many parts 

of the world are trying to change their traditional methods and try to adapt in to these new 

technologies. One of the most fundamental changes of banking industry is the movement 

from traditional banking to more electronic banking. By this fast movement, banks 

become able to offer more services to their customers. But, beside the new facilities, this 

brings the problem of information overload. So preparing an appropriate information 

filtering and delivery system, based on customers preferences that could inform them the 

new offered services and facilities has become a crucial issue for banks. This information 

filtering and delivery system can be an automated “Banking Recommender System” that 

provides a personalized solution for each customer in a brief form, and each 

recommendation will be unique for every customer. But before banks and financial 

service providers can benefit from recommender system technologies, the willingness of 

customers to try out and adopt banking recommender system (BRS) should be questioned 

since such a service option requires many efforts from customers and changes their 

behavior and habit to some extend. What’s the factors influence customer to adopt or 

reject a BRS? Why would customer prefer a BRS? How can banks get BRSe operations 

into the profitable mainstream?  

Therefore the purpose of this research is to identify and describe the factors that 

affecting the intention to adopt a banking recommender system in Iran banking sector 

from customer’s prospect, by using an extended model based on Technology Acceptance 

Model (TAM). The empirical field work was done in Tejarat bank which is one the most 

important governmental banks in Iran, with almost 2010 branches in the whole country. 

So, the empirical results can give awareness to the banks by highlighting the issue, and 

helps to contribute to understanding of BRS from an innovation perspective, for both 

academic and practical domain. 
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1.2 Background 

Recommender systems are widely used in the online purchasing systems and 

several approaches have been identified based on them. Total information overload 

becomes increasingly severe in our modern times of omnipresent mass-media and global 

communication facilities, exceeding the human perception’s ability to dissect relevant 

information from irrelevant. Consequently, since more than 60 years (Van Rijsbergen, 

1975) significant research efforts have been striving to conceive automated filtering 

systems that provide humans with desirable and relevant information only. Search 

engines count among these filtering systems and have gained wide-spread acceptance, 

rendering information search feasible even within chaotic and anarchical environments 

such as the Web. During the last 10 years, recommender systems (Resnick, 1997)  have 

been gaining momentum as another efficient means of reducing complexity when 

searching for relevant information. Recommenders intend to provide people with 

suggestions of products they will appreciate, based upon their past preferences, history of 

purchase, or demographic information. 

1.3 Recommender Systems 

Recommender systems are being used by an ever-increasing number of E-

commerce sites, retailers and service providers to help consumers find appropriate 

services and products to purchase. What started as a novelty has turned into a serious 

business tool, and recommender system is one of these technologies by identifying 

particular items that are likely to match each user’s tastes or preferences (Mooney, 1998). 

Recommender systems have recently gained much attention as a new business 

intelligence tool for e-commerce business. These systems provide users with appropriate 

information that meet their preferences or interests from enormous amount of 

information. This system uses product knowledge – either hand-coded knowledge 

provided by experts or “mined” knowledge learned from the behavior of consumers – to 

guide consumers through the often-overwhelming task of locating products they will like. 

Recommender systems differ from web-search engines by taking advantage of the users’ 
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profile. These systems help users determine which items are most suitable according to 

their tastes or their needs (Resnick, 1994).  

Recommender systems have been widely used in the past and several approaches 

have been applied to the problem of making more accurate and efficient recommender 

systems. But most of them have two common critical limitations: first almost all of them 

mostly focused on improvement of recommender system techniques, and more on 

technical aspects, rather than factors like behavioral factors that may lead to affect the 

user’s acceptance of these systems and also results to adoption of this technology to an 

industry (Hyoung Yong Lee, 2006 ). 

1.4 IT in Banking Sector 

Coupled with innovative business thinking, technology is rapidly changing the 

way personal and corporate financial services are designed and delivered to customers. 

Banking is an information intensive business, and information technology (IT) plays an 

increasingly significant role in it during recent years (Shaoyi Liao, 1999). 

Although the IT implementation by the banks was previously directed internally, 

it has facilitated the introduction of changes in banking, the full effects of which are still 

being felt. The first of these was the expansion of existing services into new markets and 

that started the era of mass market banking. Secondly, it opened up alternative 

distribution channels and the first credit cards started appearing effectively by-passing the 

branch networks. Thirdly, it permitted early experiments with cash dispensers that 

evolved into ATMs. These developments thus provide a useful bridge into the new phase 

of IT in banks (Shaoyi Liao, 1999). 

By these fast developments, banks become able to offer more services to their 

customers. But, beside the new facilities, this brings the problem of information overload. 

So preparing an appropriate information filtering and delivery system, based on 

customers preferences that could inform them the new offered services and facilities has 

become a crucial issue for banks. Studies have shown that customers are looking for ways 

to meet their banking needs without visiting a bank branch (Paradi, 1998). 
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1.5 Banking Recommender System 

By the rapid growth of financial and banking services with the help of IT and new 

technologies, Banks and financial service providers are offering new services every day. 

Mobile banking, Internet banking, Credit card, different type of loans and etc. are the 

variety of services that may gain many benefits for the customers. But this question rises 

to mind, how customers will be informed of these new value added services in time? 

How they will find out which service is suitable for them and what will encourage them 

to use the new service? 

Over the past 30 years, banks have developed many new delivery channels. These 

include automatic teller machines (ATMs), phone banking, kiosk s, and recently PC ban 

king, but none of these information delivery systems can be defined as a specific 

automated recommender system that could provide a personalized solution based on the 

account information and past records of a customers.  

1.6 Iran banking sector 

Iran banking sector consists of two main categories, the governmental banks and 

private banks. Private Banks are almost newly established, and are managed privately by 

their own board of directors. Some well known private banks in Iran, are Parsian, Saman, 

Pasargad and etc. In contrast the governmental banks, has more reputation and are 

managed by government, besides having more transactions in comparison with the 

private banks. However, both have variety of services to offer their customers; but lack of 

a systematic way or elaborated tool for offering suitable services appropriate for each 

customer is felt, in this sector. But, before implementing such a Recommender System, 

that be able to offer suitable services to customers, some facts like behavioral factors that 

may lead to affect the user’s acceptance of this system and also results to adoption of this 

technology to this sector, have to be considered carefully. 
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1.6.1 Tejarat Bank 

Tejarat Bank was established as per the legal bill of the Department of Banks’ 

Affairs approved in September 1979 upon amalgamation of eleven private banks. Later, 

on 20/12/1979, the Iran-Russia Bank also joined the merger, totaling the paid up capital 

to 39.1 billion Rials Twenty six years on, as per economic requirements of different 

regions of the country, Tejarat Bank is now maintaining 2010 branches throughout the 

country (Tejarat Bank, 2007). After several discussions with academic and banking 

experts, finally Tejarat Bank’s Research Center has agreed to formally cooperate with us 

in this research. So this Bank has been chosen as the place for running the survey.  

1.7 Research Question 

This study focuses on the adoption of banking recommender system(BRS) by 

customers in Iran and aim to gain a deeper understanding of the factors influencing the 

adoption of  BRS by Iranian customers. The main Research question for this thesis can be 

formulated as: 

What are the main factors, which influence the adoption of a banking recommender 

system, among Iranian customers? 

This area is quiet extensive, and in order to cover all aspects, the related theories are 

explained in the literature review in the second chapter. A framework based on the 

technology acceptance model, its extension and antecedents is used to derive the factors 

as well as, personal and behavioral factors of adopters.  

1.7.1 Research Contribution 

The study is contributes to both theory and practice. The practical information has 

been extracted through several meetings, interview and focus groups with Bank and 

Academic experts plus a questionnaire data collection from Tejarat Bank customers in 7 

different cities of Iran located in 16 branches (Yahyapour et al., 2008). Briefly in this 

survey, the following theory and practical steps have been from the beginning, in order to 

reach the final results:  
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• Review of the literature, in order to find out the service based recommender 

system characteristics. 

• Study of Banking services, and search for available banking recommender 

systems in the world. 

• Study of existing adoption theories, as well as studying banking services and 

recommender system adoption surveys. 

• Model selection and modification, based on the context (Iran Banking sector) 

characteristics. Also, extract questionnaire by considering previous banking 

and recommender system adoption surveys, as well as considering the 

academic and banking expert ideas, through interview and focus groups. 

• Starting field work and running the questionnaire, in 16 different branches of 

Tejarat bank, in seven different cities. 

• Data entry, analysis and data presentation. 

1.8 Research Objectives 

The objective of this research can help bank authorities to understand the key 

factors that influence the adoption of a BRS, and Also by explaining users’ intentions 

from a user’s perspective, the findings of this research can not only help banking 

authorities develop a more user-accepted banking recommender system, but can also 

provide insight into the best ways to promote new services and systems to potential bank 

costumers. Also, the findings will help researchers in understanding the theoretical 

constructs of framework in the adoption of banking recommender system. 

1.9 Outline of the Thesis 

This thesis is divided in six chapters, as shown in figure 1.1 namely the 

Introduction and Background, Literature Review, Methodology, Data Collection, Data 

Presentation and Analysis, and Finally Conclusion and implications. 

Chapter one: This chapter gives an introduction and background to the research 

topic, problem area and research questions are also outlined there.  
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Chapter two: Chapter two presents the theoretical review mainly based on 

adoption literature as well as the literature review of recommender systems in the same 

chapter.  

Chapter three: Third chapter deals with the methodological choices and 

describes and explains the motives behind the overall research design from research 

purpose, research approach, and research strategy to empirical cases. Also method of data 

collection and data analysis will be discussed in this chapter. 

Chapters four: This chapter will present the empirical data gathered by 

questionnaire, survey, and consult case study.  

Chapter five:  In chapter five we will analyze the collected data against research 

model.  

Chapter six: Finally the sixth chapter will present the conclusion of the whole 

study, and further study directions are also suggested by author. 
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Chapter Two  

Literature Review 
 

2 Literature Review 
 

The previous chapter provided the background and the problem discussion of this study. 

In this chapter the literature review will be presented. The aim of this chapter is to 

provide the relevant literature in the field that is selected for research. The chapter is 

divided into two sections including detail overview of the recommender systems and prior 

researches. We will continue by presenting the popular behavioral theories such as TRA, 

TPB, IDT and TAM .Finally, the purposed research model for the adoption of the a 

banking recommender system will be presented. 
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2.1 Recommender System 

Total information overload becomes increasingly severe in our modern times of 

global communication facilities, exceeding the human perception’s ability to dissect 

relevant information from irrelevant. Consequently, since more than 60 years (Van 

Rijsbergen, 1975), significant research efforts have been striving to conceive automated 

filtering systems that provide humans with worthwhile and relevant information only. 

Search engines count among these filtering systems and have gained wide-spread 

acceptance, rendering information search feasible even within chaotic environments such 

as the Web. 

During the last 10 years, recommender systems (Resnick and Varian, 1997) have 

been gaining momentum as another efficient means of reducing complexity when 

searching for relevant information. Recommenders intend to provide people with 

suggestions of products they will appreciate, based upon their past Preferences and 

records, history of purchase, or demographic information (Resnick, 1994). Recommender 

systems use product knowledge – either hand-coded knowledge provided by experts or 

“mined” knowledge learned from the behavior of consumers – to guide consumers 

through the often-overwhelming task of locating products they will like [34 seminar]. As 

mentioned earlier these systems differ from web-search engines by taking advantage of 

the users’ profile.  

Recommender systems have gained wide-spread acceptance and attracted 

increased public interest during the last decade, leveling the ground for new sales 

opportunities in e-commerce. Therefore, many online retailers and service providers 

employ an extensive range of different types of recommender systems. Their principal 

objective is that of complexity reduction for the human being, sifting through very large 

sets of information and selecting those pieces that are more relevant for the active users. 

Moreover, recommender systems apply personalization techniques, considering that 

different users have different information needs (Konstan et al., 1997).  
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2.1.1 Recommender System Benefits 

While E-commerce hasn’t necessarily allowed businesses to produce more 

products, it has allowed them to provide consumers with more choices. Instead of tens of 

thousands of books in a superstore, consumers may choose among millions of books in an 

online store. Increasing choice, however has also increased the amount of information 

that consumers must process before they are able to select which items meet their needs. 

To address this, e-commerce stores are applying mass customization principles not to the 

products but to their presentation in the on-line store (Shardanand, 1995). One way to 

achieve mass customization in e-commerce is the use of recommender systems. 

Recommender systems are used by E-commerce sites to suggest products to their 

customers and to provide consumers with information to help them decide which 

products to purchase. As mentioned before, the products can be recommended based on 

the top overall sellers on a site, on the demographics of the consumer, or on an analysis of 

the past buying behavior of the consumer as a prediction for future buying behaviors. In a 

sense, recommender systems enable the creation of a new store personally designed for 

each consumer. Of course, in the virtual world, all that changes is the selection of 

products shown to the consumer, not an underlying physical store.  

However, Recommender systems are similar to, but also different from, marketing 

systems and supply-chain decision-support systems. Marketing systems support the 

marketer in making decisions about how to market products to consumers, usually by 

grouping the consumers according to marketing segments and grouping the products in 

categories that can be aligned with the marketing segments. Marketing campaigns can 

then be run to encourage consumers in different segments to purchase products from 

categories selected by the marketer. By contrast, recommender systems directly interact 

with consumers, helping them find products they will like to purchase. Recommender 

systems answer questions about individual consumers: which product will this consumer 

prefer to buy right now? Or which service is the most appropriate service for this 

customer? Recommender systems include processes that are conducted largely by hand, 

such as manually creating cross-sell lists, and actions that are performed largely by 

computer. Accordingly, the algorithms focus more on real-time and just-in-time learning 
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than on model-building and execution. We study both manual and automatic 

recommender systems since each offers many interesting ideas about the presentation of 

recommendations to consumers. Recommender systems enhance E-commerce sales in 

three ways: 

 Converting Browsers into Buyers: Visitors to  a  Web  site  often  look  over  

the site without purchasing anything. Recommender systems can help 

consumers find products they wish to purchase. 

 Increasing Cross-sell: Recommender    systems     improve     cross-sell     by   

suggesting additional products for the customer to purchase. If the 

recommendations are good, the average order size should increase. For 

instance, a site might recommend additional products in the checkout process, 

based on those products already in the shopping cart. 

 Building Loyalty: In  a  world  where  a  site’s  competitors  are  only  a click  

or two away, gaining consumer’s loyalty is an essential business strategy. 

Recommender systems improve loyalty by creating a value-added relationship 

between the seller or service provider and the customer.  

Companies invest in learning about their customers, use recommender systems to 

operationalize that learning, and present custom interfaces that match consumer needs. 

Consumers repay these sites by returning to the ones that best match their needs (Terveen 

L, 1997). The more a customer uses the recommendation system teaching it what he 

wants, the more loyal he is to the company. “Even if a competitor were to build the exact 

same capabilities, a customer would have to spend an inordinate amount of time and 

energy teaching the competitor what the company already knows” (Pine, 1995). 

2.1.2 Recommender System Techniques 

Two principal patterns for computing recommendations have emerged, namely 

content-based and collaborative filtering (Goldberg, 1992). Content-based filtering, also 

called cognitive filtering, computes Product-product similarities are based on features and 

selected attributes. A system using content based algorithm, recommends items based on 
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content analysis based on some features extracted from the items. A user profile is 

created from example data and compared with the content of other items in the database 

(Malone et al., 1987). 

Whereas collaborative filtering, also called social filtering (Resnick, 1994), 

computes similarities between users based upon their rating profile. Most similar users 

then serve as “advisers” suggesting the most relevant products or services to the active 

users. A system using this technique accumulates user ratings of items, identifies users 

with common ratings, and offers recommendations based on inter user comparison. 

Advanced recommender systems tend to combine collaborative and content-based 

filtering, trying to mitigate the drawbacks of either approach and exploiting synergetic 

effects. These systems have been coined “hybrid systems” (Balabanovic et al., 1997). 

Burke (2002) provides an extensive survey of hybridization methods. As a consequence, 

hybrid recommender systems have been widely used to take advantage of the strengths of 

each scheme while avoiding their weaknesses.  

2.1.2.1 Content Based Recommender Systems 

Some systems using content-based information filtering techniques, recommend 

new items by comparing them with others contained in the user profile. The profile is 

generally a given set of items that are either directly or indirectly related to the user. For 

instance, a set of books the user bought at an on-line store and a movie the user explicitly 

evaluated are both examples of behaviors that produce a direct relation between the user 

profile and these items. A webcam user who requested detailed specifications at the 

online store is a procedure that represents the interest of the user for this item. Therefore, 

the webcam is indirectly related to his/her profile (Belkin, 1992).  

It means that, the utility u(c,s) of item s for user c is estimated based on the 

utilities u(c,si) assigned by user c to items si∈S that are “similar” to item s. For example, 

in a movie recommendation application, in order to recommend movies to user c, the 

content-based recommender system tries to understand the commonalities among the 

movies user c has rated highly in the past (specific actors, directors, genres, subject 
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matter, etc.). Then, only the movies that have a high degree of similarity to whatever the 

user’s preferences are would be recommended. The content-based approach to 

recommendation has its roots in information retrieval, and information filtering research 

(Baeza R, 1999). 

The most popular content-based filtering technique used in these kind of systems 

is the standard k Nearest Neighbour (kNN) method. This technique, however, presents 

efficiency problems as the user profile grows, as when the user profile becomes too dense 

because no compression is adopted to reduce its size. Furthermore, when new items are 

added to the user profile, the classification speed slows to lower levels (Byron L.D. 

Bezerra, 2004). 

2.1.2.2 Collaborative Filtering 

Recommendation systems use this well-known technique called collaborative 

filtering when trying to predict the rating of a product to a particular user. The general 

idea behind collaborative filtering is that similar users vote similarly on similar items. 

Therefore, if similarity is determined between users and items, a potential prediction can 

be made for the vote of a user for some item. To generate a recommendation list for a 

particular customer, collaborative filtering algorithm first searches for a group of 

neighbors by comparing their similarity or correlation values. This is known as the 

neighborhood-based algorithm. The ratings for new products are predicted by analyzing 

the neighbor’s ratings. Then the final ranked products are presented to the user as the 

recommendation (Choochart Haruechaiyasak, 2002).  

More formally, the utility u(c,s) of item s for user c is estimated based on the 

utilities u(c,s) assigned to item s by those users cj∈C who are “similar” to user c. For 

example, in a movie recommendation application, in order to recommend movies to user 

c, the collaborative recommender system tries to find the “peers” of user c. Other users 

that have similar tastes in movies (rate the same movies similarly). Then, only the movies 

that are most liked by the “peers” of user c would be recommended (Baeza R, 1999). 

Generally, there are two major flavors of collaborative filtering: 
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• Memory-based collaborative filtering: Also known as user-based 

collaborative filtering (Pine, 1995), these algorithms try to establish a correlation 

between users based on their voting pattern. Such correlation is computed 

dynamically between different pairs of users, every time a prediction is to be 

made. This puts a big computational and memory load on the system if the 

prediction is to be delivered in real-time. For that reason, such systems do not 

scale particularly well for large datasets and are not very popular in real 

applications. 

• Model-based collaborative filtering: Also known as item-based 

collaborative filtering, these algorithms are widely popular today and are used 

primarily because of their scalability with huge datasets (Pine, 1993). Instead of 

focusing on similarity between users, such systems compute the similarity 

between items on which users have voted. The idea behind the algorithm is that if 

all people who bought item A also bought item B, then items A and B must be 

“similar” in some context (Tzvetan Horozov, 2006). 

Memory-based methods are deployed widely at many commercial websites, because not 

only they are simple and intuitive on a conceptual level, but also they are deemed 

sufficiently accurate for many real-word applications. Memory-based methods store 

historic user ratings in a database and identify users with the similar preferences with an 

active user for whom a recommendation has to be made. In the predicting phase, they 

would predict the active user’s ratings based on the corresponding ratings of these similar 

or like-minded users. In contrast, model-based algorithms build models that can explain 

the records of historic ratings well and predict the ratings of active users using estimated 

models. Both types of approaches have been shown to be effective for collaborative 

filtering (Byeong Man Kim, 2004). 

2.1.2.3 Hybrid Systems 

As a consequence, hybrid recommender system, is a combination of both 

collaborative and content based techniques, and has been widely used to take the 
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strengths of each one while avoiding their weaknesses. Different types of Hybrid 

recommender systems are as follow:  

• Weighted: Scores of various recommendation techniques are grouped to  

  produce a single recommendation. 

• Switching: The recommender system switches between several techniques,  

 depending on the situation, to produce the recommendation. 

• Mixed: Several different techniques are used at the same time. 

 Feature Combination: Features from data sources of different techniques are  

 combined and used as an input to one single recommendation technique. 

 Cascade: The recommender system uses one technique to generate a  

 recommendation, and a second technique to break any ties. 

 Feature Augmentation: The recommender system uses one technique to  

generate an output, which in turn is used as an input to a second 

recommendation technique. 

 Meta-level: The recommender system uses one technique to generate a  

model, which in turn is used as an input to a second recommendation 

technique. 

Despite using collaborative, content based or Hybrid methods, there some well-known 

algorithms that has been used very often in many different recommender systems. 

Following section are the most popular ones from these approaches.  

2.1.2.4 Nearest Neighbor  

This kind of Algorithm is based on computing the distance between consumers 

based on their preference history. Predictions of how much a consumer will like a product 

are computed by taking the weighted average of the opinions of a set of nearest neighbors 

for that product. Neighbors who have expressed no opinion on the product in question are 

ignored. Opinions should be scaled to adjust for differences in ratings tendencies between 

users (Herlocker et al., 1999). Nearest neighbor algorithms have the advantage of being 

able to rapidly incorporate the most up-to-date information, but the search for neighbors 
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is slow in large databases. Practical algorithms use heuristics to search for good 

neighbors and may use opportunistic sampling when faced with very large populations. 

2.1.2.5 Bayesian Networks  

System using this method creates a model based on a training set with a decision 

tree at each node and edges representing consumer information. The model can be built 

off-line over a matter of hours or days. The resulting model is very small, very fast, and 

essentially as accurate as nearest neighbor methods (Breese et al., 1998). Bayesian 

networks may prove practical for environments in which knowledge of consumer 

preferences changes slowly with respect to the time needed to build the model but are not 

suitable for environments in which consumer preference models must be updated rapidly 

or frequently. 

2.1.2.6 Clustering Techniques  

This technique works by identifying group of consumers who appear to have 

similar preferences. Once the clusters are created, predictions for an individual can be 

made by averaging the opinions of the other consumers in that cluster. Some clustering 

techniques represent each consumer with partial participation in several clusters. The 

prediction is then an average across the clusters, weighted by degree of participation. 

Clustering techniques usually produce less-personal recommendations than other 

methods, and in some cases, the clusters have worse accuracy than nearest neighbor 

algorithms (Breese et al., 1998). Once the clustering is complete, however, performance 

can be very good, since the size of the group that must be analyzed is much smaller. 

Clustering techniques can also be applied as a “first step” for shrinking the 

candidate set in a nearest neighbor algorithm or for distributing nearest-neighbor 

computation across several recommender engines. While dividing the population into 

clusters may hurt the accuracy or recommendations to users near the fringes of their 

assigned cluster, pre-clustering may be a worthwhile trade-off between accuracy and 

throughput. 
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2.1.2.6 Classifiers  

Classifiers are general computational models for assigning a category to an input. 

The inputs may be vectors of features for the items being classified or data about 

relationships among the items. The category, is a domain-specific classification such as 

malignant/benign for tumor classification, approve/reject for credit requests, or 

intruder/authorized for security checks. One way to build a recommender system using a 

classifier is to use information about a product and a customer as the input, and to have 

the output category represent how strongly to recommend the product to the customer. 

Classifiers may be implemented using many different machine-learning strategies 

including rule induction, neural networks, and Bayesian networks. In each case, the 

classifier is trained using a training set in which ground truth classifications are available. 

It can then be applied to classify new items for which the ground truths are not available. 

If subsequent ground truths become available, the classifier may be retrained over time 

(Gediminas, 2005). 

Classifiers have been quite successful in a variety of domains ranging from the 

identification of fraud and credit risks in financial transactions to medical diagnosis to 

intrusion detection. (Good et al. 1999) implemented induction-learned feature vector 

classification of movies and compared the classification with nearest-neighbor 

recommendation; this study found that the classifiers did not perform as well as nearest 

neighbor, but that combining the two added value over nearest-neighbor alone. 

2.1.2.7 Association Rules  

Association rules have been used for many years in merchandising, both to 

analyze patterns of preference across products, and to recommend products to consumers 

based on other products they have selected. An association rule expresses the relationship 

that one product is often purchased along with other products. The number of possible 

association rules grows exponentially with the number of products in a rule, but 

constraints on confidence and support, combined with algorithms that build association 

rules with item sets of “n” items from rules with “n-1” item sets, reduce the effective 
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search space. Association rules can form a very compact representation of preference data 

that may improve efficiency of storage as well as performance. They are more commonly 

used for larger populations rather than for individual consumers, and they, like other 

learning methods that first build and then apply models, are less suitable for applications 

where knowledge of preferences changes rapidly. Association rules have been 

particularly successfully in broad applications such as shelf layout in retail stores. By 

contrast, recommender systems based on nearest neighbor techniques are easier to 

implement for personal recommendation in a domain where consumer opinions are 

frequently added, such as on-line retail (Wang, 2004 ; Breese et al., 1998). 

2.1.2.8 Horting  

Horting is a graph-based technique in which nodes are consumers, and edges 

between nodes indicate degree of similarity between two consumers (Wolf et al. 1999). 

Predictions are produced by walking the graph to nearby nodes and combining the 

opinions of the nearby consumers. Horting differs from nearest neighbor as the graph 

may be walked through other consumers who have not rated the product in question, thus 

exploring transitive relationships that nearest neighbor algorithms do not consider. In one 

study using synthetic data, Horting produced better predictions than a nearest neighbor 

algorithm (Breese et al., 1998). 

2.2 The Behavioral Adoption Theories 

In this section the modification of well-known Technology Adoption theories for 

describing usage behavior will be presented. At last the main selected model for this 

survey, plus its theoretical background and definitions will be discussed. 

2.2.1 Theory of Reasoned Action (TRA) 

This theory has been used widely in many technology adoption researches. 

According to this theory an individual’s intention to adopt an innovation is influenced by 

attitude toward the behavior and subjective norm and subsequently person’s behavior is 
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determined by his intention to perform the behavior (Ghamatrasa, 2006). Figure 2.1 

shows the relationships among constructs in TRA. 

 

 
Source: (Ajzen and Fisbein, 1975) 
       Figure 2.1: Theory of reasoned action 

 

The attitude toward performing the behavior is an individual’s positive or negative belief 

about the performing the specific behavior. In fact attitudes are made up of the beliefs 

that a person accumulates over his lifetime. These beliefs have been created from 

experiences, outside information or self generated. However, only a few of these beliefs 

actually work to influence attitude. These beliefs are called salient beliefs and they are 

said to be the "immediate determinants of a person's attitude" (Ajzen and Fishbein, 1980; 

Ghamatrasa, 2006).  

Subjective Norm is belief about what others will think about the behavior or in the 

other words the perceived influence of social pressure on an individual to perform or not 

perform the behavior (Ghamatrasa, 2006). "The person's belief that specific individuals or 

groups think he should or should not perform the behavior and his motivation to comply 

with the specific referents." (Ajzen and Fishbein, 1980).  
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Fishbein (1980), proposed that variables not included in the model can affect 

intention and, consequently, behavior. Behavior, then, is the transmission of intention 

into action. It is necessary to say that TRA is related to voluntary behavior. So, using 

TRA becomes problematic if the behavior under study is not under full volitional control 

(Ghamatrasa, 2006). 

2.2.2 Theory of Planned Behavior (TPB) 

Theory of Planned Behavior (TPB) is one of the most widely used models in 

explaining and predicting individual behavioral intention (BI) and acceptance of IT. TPB 

is an attitude–intention–behavior model, which posits that an individual’s behavior is 

determined by perceived behavioral control and intention. Intention, in turn, is 

determined by attitude, subjective norm, and perceived behavioral control (Meng-Hsiang 

Hsua, 2006). 

According to TPB, an individual’s behavior is determined by BI and perceived 

behavioral control, and BI is determined by attitude toward behavior (A), subjective norm 

(SN), and perceived behavioral control (PBC). Attitudes toward behavior reflect one’s 

favorable/unfavorable feelings of performing a behavior. SN reflects one’s perception of 

others’ relevant opinions on whether or not he or she should perform a particular 

behavior. PBC reflects one’s perceptions of the availability of resources or opportunities 

necessary for performing a behavior (Ajzen and Madden, 1986 ; Meng-Hsiang Hsua, 

2006).  

While previous research has demonstrated the validity of this model across a wide 

variety of IT acceptance. One obstacle in using TPB has been found in applying it to the 

research of IT continuance. Recently, some researchers pointed out that a weakness of 

TPB is its lack of explanatory power of IT continuance (Hartwick and Barki, 1994; 

Karahanna et al., 1999). This is because TPB constructs do not fully reflect the context of 

user continuance decisions. For example, drawing upon TRA, Hartwick and Barki (1994) 

found that attitude and SN exerted different amounts of influence before and after 

information system development (ISD). Prior to ISD, SN exerted a greater influence on 
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intention. Following ISD, attitude had a greater effect on intention. Karahanna et al. 

(1999) endeavored to distinguish the pre-adoption and post-adoption determinants of IT 

usage. Consistent with Hartwick and Barki’s (1994) study, Karahanna et al. (1999) found 

that SN dominated prediction of BI to adopt a new IT but did not have a significant 

relationship with intention to continue using Windows technology. Attitude, however, 

strongly influenced continuance intention. The above findings reported that attitude 

impacted intention substantively and consistently during both pre-acceptance and post-

acceptance stages. Those findings provide support to the notion that attitudes are 

estimates that a behavior will produce particular outcomes (Oliver and Shapiro, 1993 ; 

Meng-Hsiang Hsua, 2006).  

Attitude in the TPB includes evaluative beliefs regarding certain behavioral 

outcomes and an estimation of the likelihood that these outcomes will occur. Subjective 

norms represent normative behavioral beliefs and the motivation to comply with these 

beliefs. Perceived behavioral control, which is people’s confidence in their ability to 

engage in a certain behavior, together with the perception of the expectations of relevant 

others (i.e., subjective norms) and with the attitude toward performing a particular act 

determine people’s intention to perform that behavior. Intention, in turn, is the ultimate 

predictor of behavior. The more a behavior depends on the presence of appropriate 

circumstances that are external to a person, the less a behavior is intentionally 

controllable. Thus, in addition to the relationship between perceived control and 

intention, the TPB also models a direct influence of perceived behavioral control - 

representing actual control - on behavior (Ajzen & Madden, 1986). Besides these 

relationships, the TPB is open to further expansion, in principle, provided a 

supplementary concept captures a unique and significant portion in the explained 

variance of intention and/or behavior (Ajzen, 1991). In their meta-analytic review 

regarding efficacy of the TPB, Armitage and Conner (2001) found behavioral control and 

intention jointly explained 27% of variance in behavior. This is consistent with Ajzen’s 

(1991) estimate of 25–30%. Turning the percentages around, approximately 70–75% of 

the variance in behavior remains unaccounted for by the theory. One source of this large 

proportion of unexplained variance is suspected to be unreliable concept measurement, as 
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the TPB is normally tested specifically, predicting a single action. Such non-aggregated 

measures are notorious for being unreliable (Manstead, 1996 ; Kaiser, 2006). 

 

 
Source: (Ajzen, 1991) 

       Figure 2.2: Theory of Planned behavior    
  

Figure 2.2 illustrates the TPB main model according to Ajzen (Ajzen,1991). This 

model is consists of 5 constructs. As in the TRA model, it includes behavioral attitudes, 

subjective norm, intention to use and actual use. The components of behavioral attitude 

and subjective norm are the same in TPB as in TRA. In addition, the model includes 

behavioral control as a perceived construct. Intention is an indication of a person's 

readiness to perform a given behavior, and it is considered to be the immediate 

antecedent of behavior. The intention is based on attitude toward the behavior, subjective 

norm, and perceived behavioral control, with each predictor weighted for its importance 

in relation to the behavior and population of interest. Behavior is the manifest, observable 

response in a given situation with respect to a given target (Ghamatrasa, 2006). 
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Actual behavioral control refers to the extent to which a person has the skills, 

resources, and other prerequisites needed to perform a given behavior. Successful 

performance of the behavior depends not only on a favorable intention but also on a 

sufficient level of behavioral control. To the extent that perceived behavioral control is 

accurate, it can serve as a proxy of actual control and can be used for the prediction of 

behavior (Ghamatrasa, 2006). 

Perceived behavioral control refers to people's perceptions of their ability to 

perform a given behavior or in the other words the degree to which an individual feels 

that the decision to perform or not perform is within his control. It encompasses two 

components. The first component is "facilitating conditions" representing the resources 

required to use a specific system. Examples of such resources are time, financial 

resources or other ICT-related resources. The second component is self-efficacy; that is 

"an individual's self-confidence in his/her ability to perform a behavior" (Taylor and 

Todd, 1995; Ghamatrasa, 2006). 

TPB and TRA have both been criticized for not suggesting operational 

components or determinants of behavioral attitudes, subjective norm and to some extent, 

behavioral control. To meet some of this criticism, many researchers have suggested 

specific components or determinants of the attitudinal concepts of the TPB-model. For 

example, Battacherjee (2000) suggests incorporating the TAM (will be discussed next) 

model in TPB with perceived usefulness and user friendliness as the determinants of 

attitudes towards use. He also suggests subjective norm may be determined by external 

and interpersonal influence, and that the two components of perceived behavioral control 

may also be treated as the determinants of behavioral control (Ghamatrasa, 2006). 

Taylor and Todd (1995) suggest what they term a decomposed TPB which also 

includes the TAM model in the attitudinal part of TBP. However, they also include 

compatibility as a third determinant of attitude towards use, mainly inspired by the 

diffusion theory of Rogers (1995). Finally, the decomposed TPB suggests self efficacy, 

and resource facilitating conditions and technology facilitating conditions are the most 

relevant determinants of behavioral control (Ghamatrasa, 2006). 
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2.2.3 Innovation Diffusion Theory 

Before describing this theory, describing the innovation word would be helpful. 

“An innovation is an idea, practice, or object that is perceived as new by an individual or 

other unit of adoption" (Rogers, 1983). This means that a product that is perceived as new 

to an individual does not necessarily have to be new on the market. The internet is an 

example of a significant technological innovation. Diffusion of innovations is a theory 

frequently applied in information system adoption research based on synthesis of a 

considerable body of adoption research. Rogers formulated the general theory to explain 

adoption of various types of innovations (Rogers, 1995). The theory discusses adoption 

from three aspects: innovation characteristics, adopter characteristics and the adoption 

process. According to this theory a potential adopter passes through certain stages before 

decision is made on whether to adopt or reject an innovation (Ghamatrasa, 2006). 

Rogers has been one of the researchers who has focused upon the adoption 

process, which he defines as “the process through which an individual or other decision 

maker unit passes from first awareness of an innovation, to forming an attitude toward the 

innovation to a decision or rejection to implementation of the new idea, and to 

confirmation of this decision” (Saljoughi, 2002 ; Ghamatrasa, 2006) Following stages of 

innovation decision process according Rogers have been described: 

1- Awareness: Socio-economic characteristics, Personality variables and 

communication behavior all relate to innovativeness. Innovativeness is the 

degree to which an individual or other adoption unit is relatively early in 

adopting new ideas compared to other members of a system (Roger, 1995; 

Ghamatrasa, 2006). 

2- Persuasion: The potential adopter’s attitude towards the innovation is formed 

in this stage. By anticipating and predicting future use satisfaction and risk of 

adoption, the potential adopter develop positive or negative attitudes to the 

innovation, which play important role of modifying the final decision. 

Perceived attitudes of an innovation as its relative advantage, compatibility 
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and complexity are especially important here (Roger, 1995;Ghamatrasa, 

2006).  

3- Decision: The decision stage occurs when an individual engages in activities 

that lead to adoption or rejection of the innovation. In this stage the adopter 

starts to actively seek out information about the innovation that assists the 

decision making (Ghamatrasa, 2006). 

4- Implementation stage: In this stage, mental information processing and 

decision making come to an end, but the behavioral change begins 

(Ghamatrasa, 2006). 

5- Confirmation stage: After the adoption of innovations, the adopter keeps 

evaluating the results of his decision. If the level of satisfaction is significant 

enough, the use if innovation will continue; however, it is also possible that 

the rejection occurs after adoption. In the latter case, the reverse of previous 

decision is called “discontinuance”. Diffusion of innovations determines five 

innovation characteristics that affect the adoption. (Rogers, 1995; Ghamatrasa, 

2006) 

6- Relative Advantage: The degree to which an innovation is perceived as better 

than the idea it supersedes. The degree of relative advantage may be measured 

in economic terms, but social-prestige factors, convenience, and satisfaction 

are also important components (Ghamatrasa, 2006). 

7- Compatibility: The degree to which an innovation is perceived as being 

consistent with the existing values, past experience, and needs of potential 

adopters. An idea that is incompatible with the values and norms of a social 

system will not be adopted as rapidly as an innovation that is compatible 

(Ghamatrasa, 2006). 

8- Complexity: The degree to which an innovation is perceived as difficult to 

understand and use. Some innovations are rapidly understood by most 

members of a social system; others are more complicated and will be adopted 

more slowly. New ideas that are simpler to understand will be adopted more 

rapidly than innovations that require the adopter to develop new skills and 

understandings (Ghamatrasa, 2006). 
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9- Trialability: The degree to which an innovation may be experimented with on 

a limited basis. New ideas that can be tried on the installment plan will 

generally be adopted more quickly than innovations that are not divisible 

(Ghamatrasa, 2006). 

10- Observability: The degree to which the result of an innovation are visible to 

others. The easier it is for individuals to see the results of an innovation, the 

more likely they are to adopt it (Ghamatrasa, 2006). 

Research has suggested that only the relative advantage, compatibility, and complexity 

are consistently related to innovation adoption (Agrawal and Prasad, 1998).Based on a 

research by Moore and Benbasat in 1991, they developed diffusion of innovations theory 

by adding few constructs. Their final modified model (figure 2.3), included relative 

advantage, compatibility, ease of use (the reverse phrase of complexity) and triability. 

They separated image from relative advantage construct of Roger’s model. Image was 

meant as the degree to which use of an innovation is perceived to enhance one’s status in 

one’s social system. Also, they divided observability construct of Roger to visibility and 

demonstrability. Finally, they added voluntariness construct as the degree to which use of 

the innovation is perceived voluntary (Ghamatrasa, 2006). Innovation diffusion theory 

(figure 2.3) has been extensively used for relevant IT and IS researches especially for 

communication adoption purposes (E. Karahanna, 1999 ; Feng-Cheng Tunga, 2007).  
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(Moore and Benbasat, 1991;  Hsua et al.., 2007) 

         Figure 2.3: Innovation Diffusion Theory 

2.2.4 Technology Acceptance Model (TAM) 

TAM (figure 2.4), introduced by Davis (Davis, Bagozzi, & Warshaw, 1989), is an 

adaptation of the TRA (theory of reasoned action) model specifically tailored for 

modeling user acceptance of information systems (IS). The goal of TAM is to provide an 

explanation of the determinants of computer acceptance that is general, capable of 

explaining user behavior across a broad range of end-user computing technologies and 

user populations, while at the same time being both parsimonious and theoretically 

justified (Davis et al., 1989). TAM adapted the TRA model to the particular domain of 

user acceptance of information technology (IT), replacing the TRA model’s attitudinal 

determinants with two beliefs: perceived usefulness and perceived ease of use. TAM was 

found to be a much simpler, easier to use, and more powerful model of the determinants 

of user acceptance of IT, while both models were found to satisfactorily predict an 
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individual’s attitude (satisfaction) and behavioral intention. In addition, TAM’s 

attitudinal determinants outperformed the TRA model’s much larger set of measures 

(Igbaria, Guimaraes, & Davis, 1995). As such, the satisfaction of an online user should be 

explained in part by TAM (Hyoung Yong Lee, 2006). 

 

Source: (Davis, 1989) 

   Figure 2.4: Technology Acceptance Model(TAM) 

Perceived usefulness is defined as the prospective user’s subjective probability that using 

a specific IS will increase his/her job performance within an organizational context. 

Perceived ease of use refers to the degree to which the prospective user expects the target 

IS to be free of effort (Igbaria et al., 1995). The relationship between perceived 

usefulness and perceived ease of use and their impact on an individual’s intention to use, 

were studied within the banking recommender system (Hyoung Yong Lee, 2006). 

2.2.4.1 TAM Extension 

Much of the research into user acceptance of technology makes reference to 

Davis, who first proposed a technology acceptance model (TAM) applied to predict user 

acceptance of technology. Since then, researchers have criticized its extrinsic focus. 

Malone (1981) stated that intrinsic motivation factors might also contribute to user 

acceptance of technologies, and Moon and Kim (2001) proposed an intrinsic factor—

‘perceived playfulness’ - which can be generally defined as a situational characteristic of 

the interaction between an individual and the situation - as a new factor to affect a user’s 

attitude (Moon and kim, 2001 ; Hyoung Yong Lee, 2006). 
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Playfulness, which is based on Lieberman's pioneering works (Lieberman, 1977) 

and Barnett's study (Barnett, 1990) provides a strong theoretical base for our work. There 

are two possible approaches: the first, focusing on the trait of playfulness, treats it as a 

motivational characteristic of individuals; the second, emphasizing the state of 

playfulness, defines it as a situational characteristic of the interaction between an 

individual and the situation. General traits refer to comparatively stable characteristics of 

individuals; these are relatively invariant to situational stimuli. States, however, refer to 

affective or cognitive episodes that are experienced in the short run and fluctuate over 

time. Unlike traits, states can be influenced by situational factors and the interactions 

between the individual and the situation. Playfulness represents a relatively enduring 

tendency, while being playful represents a temporary state at some specific time. In the 

trait-based approach, Webster and Martocchio's (1992) Microcomputer Playfulness Scale 

is a specific adaptation of Barnett's work to the study of computer usage (Webster, 1992; 

Moon and Kim, 2001).  

They conceived playfulness as the characteristic of an individual. Webster (1992), 

however, found that individuals considered to be high on the playfulness trait 

demonstrated higher performance and showed higher affective responses to computer 

training tasks. Also, Atkins and Kydd (Moon, 2001) examined the influence of individual 

characteristics of playfulness on the use of the WWW. They found that both playfulness 

and usefulness affect its use in different ways, depending on its use for entertaining or for 

course work. While the trait-based approach focused on playfulness as the individual's 

characteristic, state-based research emphasized playfulness as the individual's subjective 

experience of human-computer interaction. The majority of the research on playfulness as 

the individual's interaction state are based on the Csikszentimihalyi's flow theory' (Moon, 

2001). It emphasizes the role of a context rather than individual differences in explaining 

human motivated behaviors. He defined the flow as ``the holistic sensation that people 

feel when they act with total involvement.'' When in the flow state, a person may have 

more voluntary interaction with his or her environment. Based on the flow theory, several 

IS researchers felt that it is useful in understanding playfulness and the individuals' 

evaluation of IT usage. Webster (Moon, 2001) investigated the effects of flow on the 



 41

computer- mediated communication environment. He found that it is influenced by the 

technology type, ease of use, and computer skill. Also, Webster et al. (2001) examined 

the state of flow in a specific human-computer interaction. They found that the flow 

experience is associated with perceived characteristics of the computer software as well 

as with relevant work related outcomes. But, from the point of technology acceptance 

research, their studies cannot explain the effects of playfulness on the individual's attitude 

and actual behaviors. To overcome this problem, we consider playfulness as an intrinsic 

belief or motive, which is shaped from the individual's experiences with the environment. 

More specifically, we examine it as an intrinsic salient belief that is formed from the 

individual's subjective experience with the Banking environment. Therefore, individuals 

who have more positive playfulness belief in the BRS should view its interactions more 

positively than those who interact less playfully (Moon, 200). On the basis of the 

previous works, we define three dimensions of perceived playfulness; the extent to which 

the individual: 

• Perceives that his or her attention is focused on the interaction with the BRS. 

• Is curious during the interaction. 

• And finds the interaction intrinsically enjoyable or interesting.  

Concentration: In the playfulness state, an individual's attention will be focused on the 

activity. The focus is narrowed to a limited stimulus field, so that irrelevant thoughts and 

perceptions are filtered out. In this way, the person loses self-consciousness, becomes 

absorbed in the activity, and be more intensely aware of mental processes. When people 

fall into a playful state during their interaction with the BRS, their attention will be 

focused on the interactions (Moon, 2001).  

Curiosity: Malone (Moon, 2001) suggested that, during playfulness, an individual's 

sensory or cognitive curiosity is aroused. For example, the BRS can encourage sensory 

curiosity through technological characteristics such as hyper-links and multimedia 

effects. It can also stimulate cognitive curiosity and the desire to attain competence with 

the technology by providing options such as bookmarks and hyper-links that encourage 

exploration and competence attainment.  
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Enjoyment: When individuals are in the playfulness state, they will find the interaction 

intrinsically interesting: they are involved in the activity for pleasure and enjoyment 

rather than for extrinsic rewards (Moon, 2001). 

While these three dimensions are linked and interdependent, they do not always occur 

together in practice. For example, involvement often accompanies feelings of control and 

enjoyment, but it may also occur during highly stressful activities. Thus one playfulness 

dimension by itself may not reflect the total experience (Moon, 2001).  

2.2.4.2 TAM Antecedents 

Although there are a variety of factors which have been proposed as the 

antecedents of TAM, we used one factor which is known to be important for the usage of 

IT specially in banking sector personal innovativeness. Personal innovativeness 

represents the degree to which an individual is willing to try out any new IT. This factors 

is known to affect perceived ease of use and perceived usefulness in TAM (Agarwal & 

Prasad, 1998; Lewis, Agarwal, & Sambamurthy, 2003; Hyoung Yong Lee, 2006). As 

another antecedent for affecting Perceived ease of use, personality of a user is frequently 

examined.  

2.2.5 Differences Between Adoption Models 

It’s maybe correct to say that evaluation and comparison of the different adoption 

theories reveals that they are not much different in terms of their differential predictions. 

But according to the context and situational characteristics a model will be finally 

selected to measure the intention to adopt. Drawing upon the theoretical foundation of 

TRA, Davis (1989) proposed that the theory be specially modified for the domain of IT in 

form of a now widely accepted interpretation of IT acceptance: the technology 

acceptance model (TAM). In the TAM, as in the TRA, attitude predicts intention, and 

intentions predict behavior. Unlike TRA, TAM does not include a subjective norm 

component as a determinant of intention because of its uncertain theoretical ad empirical 

psychometric status (Davis et al., 1989). Subjective norm can create the direct effects to 

norm on intentions from indirect effects via attitude (Fishbein and Ajzen 1975). 
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Comparing with TRA, Technology Acceptance Model (TAM) is more oriented to 

analyze the human behavior on using information System. TRA and TPB were 

formulated as generalization of a wide area of individual behaviors, including the use of 

information technology. In both theories Attitude is influenced by belief about the 

consequence of execute the behavior weighted by the individual’s evaluation of each 

consequence. Depended variable of interest in both theories is visible and both posit that 

behavior is influenced of subjective norms. Attitude and intention have the same 

definition in both TAM and TPB. Both theories predict behavior from intention. 

Mathieson (1991) also found TAM as a quick and inexpensive in compare to TPB 

(Karami, 2006).  

2.2.6 Adopter Categories Based Research 

The individuals in a social system do not adopt an innovation at the same time. 

Rather, they adopt in an over-time sequence, so that individual can be classified into 

adopter categories on the basis of when they first begin using a new idea. Three major 

types of adopters are classified as follow. 

2.2.6.1 Adopter Categories 

The criterion for adopter categorization is innovativeness.  This is defined as the 

degree to which an individual is relatively early in adopting a new idea then other 

members of a social system.  Innovativeness is considered "relative" in that an individual 

has either more or less of it than others in a social system (Rogers, 1971). 

Adopter distributions closely approach normality.  The figure 2.5 shows the 

normal frequency distributions divided into five categories: innovators, early adopters, 

early majority, late majority and laggards.  Innovators are the first 2.5 percent of a group 

to adopt a new idea.  The next 13.5 percent to adopt an innovation are labeled early 

adopters.  The next 34 percent of the adopters are called the early majority.  The 34 

percent of the group to the right of the mean are the late majority, and the last 16 percent 

are considered laggards. (Rogers, 1971). Figure 2.5, shows all these categories. 
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Innovators are eager to try new ideas, to the point where their venture sameness 

almost becomes an obsession. Innovators’ interest in new ideas leads them out of a local 

circle of peers and into social relationships more cosmopolite than normal. Usually, 

innovators have substantial financial resources, and the ability to understand and apply 

complex technical knowledge.  While others may consider the innovator to be rash or 

daring, it is the hazardous risk-taking that is of salient value to this type of individual.  

The innovator is also willing to accept the occasional setback when new ideas prove 

unsuccessful (Rogers, 1971). Below all adaptors category description are defined: 

• Innovators: Innovators are eager to try new ideas, to the point where their 

venture sameness almost becomes an obsession. Innovators’ interest in new 

ideas leads them out of a local circle of peers and into social relationships more 

cosmopolite than normal.  Usually, innovators have substantial financial 

resources, and the ability to understand and apply complex technical 

knowledge.  While others may consider the innovator to be rash or daring, it is 

the hazardous risk-taking that is of salient value to this type of individual.  The 

innovator is also willing to accept the occasional setback when new ideas 

prove unsuccessful (Rogers, 1971).  

• Early adopters: Early adopters are a more integrated part of the local social 

system than are innovators. This adopter category, more than any other, has the 

greatest degree of opinion leadership in most system. The early adopter 

decrease uncertainty about a new idea by adopting it, and then conveying a 

subjective evaluation of the innovation to near-peers through interpersonal 

networks. Early adopters drive the development of the early market (Rogers, 

1971). 

• Early Majority: The early majority adopt new ideas just before the average 

member of a system. The early majority interact frequently with their peers, 

but are not often found hold positions of opinion leadership in a system. The 

early majority are the most numerous adopter categories, and it’s unique 

position between the very early and the relatively late to adopt makes them an 

important link in the diffusion process (Rogers, 1971). 
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• Later majority:  The late majorities are skeptical groups and adopt new ideas 

just after the average member of a system and also count another most 

numerous adopter categories. They possess relatively scarce resources and 

need most of the uncertainty about a new idea must be removed before the late 

majority feel that it is safe to adopt (Rogers, 1971). 

• Laggards: Laggards are traditionalists and the last to adopt an innovation.  

Possessing almost no opinion leadership, laggards are localizing to the point of 

being isolates compared to the other adopter categories.  They are fixated on 

the past, and all decisions must be made in terms of 

previous generations. Individual laggards mainly interact with other 

traditionalists.  An innovation finally adopted by a laggard may already be 

rendered obsolete by more recent ideas already in use by innovators.   

Laggards are likely to be suspicious not only of innovations, but of innovators 

and change agents as well (Rogers, 1971). 

 

                  (Source: http://www.ou.edu/deptcomm/dodjcc/groups/99A2/theories.htm) 
 

Figure 2.5: Adopter categories 
 

2.3 Conceptual Framework and Research Model  

In this part I have formulated my research questions based on the several theories 

considered within the literature, described in the preceding sections. Then the emerged 

frame of reference and the main research model as well as the conceptualization and 

http://www.ou.edu/deptcomm/dodjcc/groups/99A2/theories.htm
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operationalization will be presented, which will be used to design the questionnaire and 

conduct empirical study. 

2.3.1 Research Model 

Based on the review of literature, the research question and detail study of prior 

banking adoption researches in the same field in developed countries, various discussions 

with academic professors and also arranging some meetings with Tejarat Bank experts, 

the suitable final research model based on original TAM, its extended model and 

antecedents, as external variables to original TAM, was build to guide our survey’s data 

collection. The purpose of this research model is to build an appropriate conceptual 

framework for identifying and studying deeply the issues that guides Iranian banks into a 

recommender system adoption. 

As mentioned earlier this final research model (figure 3.1), was selected to best 

match Iran’s banking context characteristics. In brief, the following reasons are the most 

important reasons, of this model selection: 

• TAM has been the most commonly employed model of IT usage and adoption 

(Taylor and Todd, 1995). 

• It has been found that TAM’s ability to explain attitude toward using an 

information system in banking context is better than other model’s (TRA and 

TPB) (Mathieson, 1991). 

• TAM has received considerable empirical support (e.g., Davis, 1989; 

Mathieson, 1991 ; Taylor and Todd, 1995). 

• Two belief factors of the TAM model (perceived ease of use and perceived 

usefulness) are easy to understand and manipulate in information system 

design and implementation (Hung and Chang, 2004). 

• TAM’s extended model and antecedents found to be most appropriate in order 

to measure a recommender system adoption (Hyoung-Yong Lee et al., 2006). 
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• From Tejarat Bank experts opinion, Personality, Personal innovativeness and 

Perceived playfulness as the external variables added to the original TAM, can 

best describe Iranian bank customer’s behavior in a BRS adoption. 

 
Source: (Hyoung-Yong Lee et al., 2006, Author’s own Source) 

Figure 2.6: Overall framework of the main model 

In addition to the above, a similar model with some small differences was used by 

Hyoung Yong Lee et al., (2006) in order to measure the intention to adopt a recommender 

system in a virtual community as well. Below are the summarized definitions of each 

construct used in the main model: 

Construct Definition 

Perceived usefulness Refers to the degree to which a person believes that using a particular 

system would enhance his or her job performance. 

Perceived ease of  use Refers to the degree to which a person believes that using a particular 

system would be free of effort. 

Attitude Refers to one’s evaluation about the consequences of performing a 

behavior. 

Personal innovativeness Represents the degree to which an individual is willing to try out any 

new IT. 

Perceived  playfulness can be generally defined as the situational characteristics of the 

interaction between an individual and the situation. 

Personality Refers to the personal characteristics of people, that is effective in 

their interaction with a situation. 
(Source: Author’s own source)   

           Table 2.1: Summary of the main model definitions 
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The above factors have been measured by means of a questionnaire through Tejarat bank 

customers in 7 different cities of Iran, from 16 branches. The Questionnaire design and 

data collection process will be explained in detailed in chapter 3. In continuous of Table 

3.1; table 3.2, table 3.3 and table 3.4 show the relation of each factor to corresponding 

statement in the questionnaire. 

 

 

Construct Relevant Question 

Perceived usefulness Using a banking recommender system would improve my 

performance in conducting banking tasks. 

Using a banking recommender system would help me to have 

a better selection among different available choices. 

Using the banking recommender system would enable me to 

accomplish my banking tasks in a better way. 

Using this recommender system will have critical role in 

supporting my banking activities. 

By Using a banking recommender system, I would not lose 

opportunities. 

Using a banking recommender system would help me to have 

access to updated information regard banking activities and 

services. 

Using a banking recommender system would help me to have 

access to more valuable information, in time. 

Overall, I find the use banking recommender system useful. 

 

       Table 2.2: Summary of the main model’s relevant questions 
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Construct Relevant Question 

Perceived ease of 

use 

I find my interaction with the use of the banking recommender 

system clear and understandable. 

I believe learning to use Banking recommender system will be easy 

for me. 

I think it will be easy to use Banking recommender system. 

If needed, I will spend lots of time to learn how to use it. 

I like to receive recommendations from the system, by the most 

convenient ways that I prefer. 

I think this system will be flexible to interact with. 

Overall, I found using this system free of effort. 

I think email is the easiest and most convenient way of having 

recommendations from this system. 

I think SMS is the easiest and most convenient way of having 

recommendations from this system. 

I think Fax message is the easiest and most convenient way of having 

recommendations from this system. 

I think direct phone call from the bank is the easiest and most 

convenient way of having recommendations from this system. 

I prefer to receive recommendations from this system, when I enter 

my credit card to and ATM machine and during transaction process. 

I prefer to receive recommendations from this system, when I entered 

my account at the bank website. 

Attitude I would feel that using banking recommender system would be 

pleasant. 

Using banking recommender system is a good idea. 

In my opinion, all banks must use a banking recommender system. 

In my view, using banking recommender system is a wise idea. 

 

Table 2.3: Summary of the main model’s relevant questions 
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Construct Relevant Question 

Intention to use I would see myself using the banking recommender system 

for handling my banking transactions. 

I will frequently use this banking recommender system in the 

future. 

I will strongly recommend others to use systems 

recommendations. 

Perceived playfulness As soon as I receive a suggestion from the system in any 

situation, I will try using it as soon as possible. 

I felt happy, when receiving suggestions from the system. 

I believe the system recommendations are the best, and there 

is no need to investigate on them. 

I only prefer to have recommendations from this system, and I 

will ignore other recommendations from other parties. 

Personality According to my personality, The opinions of my family 

members regard this system has a great impact on me. 

According to my personality, the experts’ opinion regard this 

system is very important for me. 

According to my personality, I will not be the first users of 

this system. And I will stay until it becomes very popular. 

Personal innovativeness If I heard about a new IT, I would like to experiment with it. 

Among my peers, I am usually the first to try out new IT. 

In general, I am hesitant try out new IT. 

I like to experiment new systems based on IT. 

 

Table 2.4: Summary of the main model’s relevant questions 
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2.3.2 Hypotheses development 
 

Finally, based on the main model and experts and decision maker ideas, we decide 

to test the following eight Hypotheses. These eight hypotheses are classified as follow: 

H1. Personal innovativeness has a direct and positive effect on Perceived 

usefulness. 
H2. Personal innovativeness has a direct and positive effect on Perceived ease of 

use. 
H3. Personality has a direct and positive effect on Perceived ease of use. 
H4. Perceived usefulness has a direct and positive effect on Attitude. 
H5. Perceived ease of use has a direct and positive effect on Perceived usefulness. 
H6. Perceived ease of use has a direct and positive effect on Perceived 

playfulness. 
H7. Attitude has a direct and positive effect on Intention to use. 
H8. Perceived playfulness has a direct and positive effect on Intention to use. 
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Chapter Three 

Methodology 
 

3 Methodology 

In this chapter a brief discussion regarding methodology will be presented. The 

research purpose, research approach and the research strategy that is used in this 

research will be discussed and described. And it is also explained why we have chosen 

these ways of conducting the research. The sample selection, detailed data collection and 

analysis method will also be explained. 

3.1 Research Purpose 

There are several techniques which could be used to carry out the research based 

on research problem area. When dealing with research problem, one can use any of the 

three classification of research and apply own personal motivation to perform a scientific 
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study (Yin, 1994). The purpose of an academic research can be exploratory, descriptive, 

or explanatory. Three different classifications of research are as follow: 

• Exploratory 

• Explanatory 

• Descriptive 

3.1.1 Exploratory 

Exploratory research is often employed when problem is not well known or it has 

not been clearly defined as yet, or its real scope is as yet unclear. It allows the researcher 

to gather the information as much as possible concerning a specific problem. Exploratory 

research helps determine the best research design, data collection method and selection of 

subjects, and sometimes it even concludes that the problem does not exist. Exploratory 

research is quite informal, when it relying on secondary research such as reviewing 

available literature, data, or qualitative approaches such as informal discussions with 

consumers, employees, management or competitors, and more formal approaches through 

in-depth interviews, focus groups, projective methods, case studies or pilot studies (Yin, 

1994; Khan, 2007). 

3.1.2 Explanatory 

In this research the primary goal is to understand the nature or mechanisms of the 

relationship between the independent and dependent variable. This approach is often used 

when it’s necessary to show that one variable causes or determines the value of other 

variable. This type of research is good to use when there is no clear apprehension about 

what model that should be used and what qualities and relations that is important 

(Zikmund, 1994). 

3.1.3 Descriptive 

Descriptive research is used to obtain and earn information concerning the current 

status of the phenomena to describe "what exists" with respect to variables or conditions 
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in a situation. Descriptive research is used when the objective is to provide a systematic 

description that is as factual and accurate as possible or when the problem is well 

structured and there is no intention to investigate cause/effect relation. It provides the 

number of times something occurs, or frequency, lends itself to statistical calculations 

such as determining the average number of occurrences or central tendencies (Yin, 1994). 

One of its major limitations is that it cannot help determine what causes a specific 

behavior, motivation or occurrence. In other words, it cannot establish a causal research 

relationship between variables (Khan, 2007). 

My research purpose and research question reveal that this study is mainly 

explanatory. It is explanatory because the data has been collected through questionnaires 

and conducted a study to find out the relations between the dependent and independent 

variables of the model. Also to have a better apprehension about the proposed model, and 

to study factors that influence Iranian bank customer’s intentions to adopt Banking 

recommender system. 

3.2 Research Approach 

There are two choices of research approach available, namely the qualitative and 

quantitative research approach. In the quantitative approach, results are based on numbers 

and statistics that are presented in figures, whereas in the qualitative approach where 

focus lies on describing an event with the use of words and explanation. Qualitative 

research also, provides a deeper understanding of the phenomenon under investigation, 

and the problem can be understood within its context, thus furnishing a holistic view. In 

contrast, quantitative methods are often used within natural science, and the purpose is 

regularly explanatory. The objective is to explain causal relationships, to allow 

generalization, and to enable predictions about the future (Wallstrom, 2002). 

In this research, different factors emerged from the literature are empirically 

tested in order to see their effectiveness in the adoption process of a BRS. Thus, a 

quantitative approach proves to be suitable for our study, because all the results are 

presented and supported by digits, and statistical analysis; however as mentioned before, 
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a qualitative approach is also employed at the beginning, in order to have a holistic 

understanding on the realistic adoption behavior and refine the questionnaire for later 

quantitative research. Thus the research approach is suitable to be both quantitative and 

qualitative. 

3.3 Research Strategy 

Research strategy is a general plan which shows that how this research will go on, 

and how researcher will answers the question that has been set by him. It will contain 

clear objectives, derived from research question specify the source from which researcher 

intend to collect data and consider the constraints that researchers will inevitably have 

such as access to data, time, location and money and ethical issues. 

According to Yin, the researcher can choose a research strategy among five 

different types, an experiment, a survey, history, an analysis of archival records and a 

case study, depending on the character of research questions (Yin, 1994). 

Yin suggests that case studies can be used for exploratory (what), descriptive 

(how) or explanatory (why) purposes. Like the overall aim, the four research questions 

are mostly descriptive (how) and explanatory (why), but also including exploratory trait 

(what) at the pilot test as mentioned earlier (Yin, 1994). 

Research 
Strategy 

Research Strategy Required Control 
Over Behavioral 

Systems 

Focus on 
Contemporary 

events 
Experiment How, why Yes Yes 

Survey 

 

Who, what, where, how 

many, how much 

No Yes 

Archival 

Analysis 

Who, what, where, how 

many, how much 

No Yes/No 

History How, Why No No 

Case Study How, Why No No 

 
Source: (Yin, 1994) 
     Table 3.1: Relevant Situations for Different Research Strategies 
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Qualitative research can be conducted using different strategies including: case 

study, experiments, surveys, histories, and analysis of archival information (Yin, 1994). 

Although experimental or historical strategies are also recommended by Yin if the 

primary interest is in research problem such as the above, the experimental approach is 

excluded because the adoption behavior cannot be manipulated easily as we differentiate 

the adoption behavior as avoiding using, trying and repeat using. Another reason is that 

we are explicitly interested in proved attitudes and real life experiences rather than 

behavior in artificial situations. The historical approach is obviously excluded for we are 

investigating a fairly new phenomenon (Wang, 2004). 

But, since this study aims to find out the factors influencing the adoption of 

banking recommender system form customer’s point of view, so the best strategy that 

best suits this study is survey. Survey is a technique which information will be collected 

from a number of people through questionnaire (Zikmund, 1994). Beside, as the main 

question of this research is form of what, so the most relevant and appropriate research 

strategy for this case is Survey (Yin, 1994). 

 

3.4 Sample Selection 

Sampling is a survey-based research where researcher needs to analyze the sample 

about a population to answer the research questions or meet the research objectives 

(Saunders, 2000). Once the problem has been carefully defined, the researcher needs to 

establish the sample that will outline the investigation to be carried out. It is necessary to 

clearly define the target population from whom sample will be taken. Sampling is 

important if budget and time constraints prevent research from surveying the entire 

population. Sample gives higher accuracy and fast result. Sometimes, the entire 

population will be sufficiently small, and the researcher can include the entire 

population in the study. This type of research is called a census study because data is 

gathered on every member of the population (Khan, 2007). 
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Usually, the population is too large for the researcher to attempt to survey all of 

its members. A small, but carefully chosen sample can be used to represent the 

population. The sample reflects the characteristics of the population from which it is 

drawn. Sampling technique can be classified into two types (Saunders, 2000; Khan, 

2007): 

• Probability Sampling 

• Non-Probability Sampling 

 

3.4.1 Probability Sampling 

In this method of sampling, the sample is selected in such a way that each unit 

within the population has a known chance of being selected. It is this concept of "known 

chance" that allows for the statistical projection of characteristics based on the sample to 

the population (Saunders, 2000). The advantage of probability sampling is that sampling 

error can be calculated. Sampling error is the degree to which a sample might differ from 

the population Probability method includes (Khan, 2007). 

• Random sampling 

• Systematic sampling 

• Stratified sampling 

 

3.4.2 Non-Probability Sampling 

In non-probability sampling, the sample is selected in such a way that the chance 

of being selected of each unit within the population is unknown. Indeed, the selection of 

the subjects is random or subjective, since the researcher relies on his/her experience and 

judgment. As a result, there are no statistical techniques that allow for the measurement 

of sampling error, and the degree to which the sample differs from the population remains 
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unknown and therefore it is not appropriate to project the sample characteristics to the 

population (Saunders, 2000; Khan, 2007). Non-probability sampling includes: 

• Convenience sampling 

• Judgment sampling 

• Quota sampling 

• Snowball sampling 

 

3.4.2.1 Convenience Sampling 

This sampling is used in exploratory research where the researcher is interested in 

getting an inexpensive approximation of the truth. As the name implies, the sample is 

selected because they are convenient. This non-probability sampling method is often used 

during preliminary research efforts to get a gross estimate of the results, without incurring 

the cost or time required to select a random sample (Saunders, 2000; Khan, 2007). 

3.4.2.2 Judgment Sampling 

Judgment sampling is a common non-probability method. The researcher selects 

the sample based on judgment. This is usually and extension of convenience sampling. 

For example, a researcher may decide to draw the entire sample from one 

"representative" city, even though the population includes all cities. When using this 

method, the researcher must be confident that the chosen sample is truly representative of 

the entire population (Saunders, 2000; Khan, 2007). 

3.4.2.3 Quota Sampling 

Quota sampling is the non-probability equivalent of stratified sampling. Like 

stratified sampling, the researcher first identifies the stratums and their proportions as 

they are represented in the population. Then convenience or judgment sampling is used to 

select the required number of subjects from each stratum. This differs from stratified 
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sampling, where the stratums are filled by random sampling (Saunders, 2000; Khan, 

2007). 

3.4.2.4 Snowball Sampling 

Snowball sampling is a special non-probability method used when the desired 

sample characteristic is exceptional. It may be extremely difficult or unaffordable to 

locate respondents in these situations. Snowball sampling relies on referrals from initial 

subjects to generate additional subjects. While this technique can dramatically lower 

search costs, it comes at the expense of introducing bias because the technique itself 

reduces the likelihood that the sample will represent a good cross section from the 

population (Saunders, 2000; Khan, 2007). 

In this survey, we select Tejarat bank customer’s, as the representative of banking 

customers in Iran. Tejarat Bank is a governmental bank and has many branches in 

different cities of Iran. By, performing interviews with Tejarat bank experts, finally the 

whole country has been divided in to four main different parts. The first part was Tehran 

city; the capital, which is the heart of financial activities. Based on Tejarat bank experts 

suggestion the rest of the country has been divided to three classes based on their 

financial records: Weak, Medium, and Strong. From each of these three classes’ two 

branches has been selected randomly in order to conduct the empirical survey and run the 

questionnaires. Also, ten other branches were selected form five different geographic 

parts of Tehran too. So, our sample selection was a non probable and judgmental. 

 

3.5 Questionnaire Design 

 The main measure instrument used in this research is the questionnaire. How the 

questionnaire developed is clearly described in this section. The questionnaire was 

originally based on research questions and emerged of the main research model. Besides, 

we adjusted the subsequence based on the kind of questions. There are two kinds of 

questions included in the questionnaire. One kind of questions is demographic and 

multiple choices questions and consumers can choose one or more that are applicable for 
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them. Another kind of question is phrased in descriptive statements. So, a 7-point Likert-

scale (strongly agree, agree, somehow agree, neutral, somehow disagree, disagree, 

strongly disagree) was used. The first part of the questionnaire and the last question 

(question 42) belongs to demographic and multiple choice questions, and Questions 1-41 

belong to 7-point scale questions.  

By considering the above mentioned issues, the first version of the questionnaire 

was extracted. Later, this questionnaire was modified a little, by applying the expert 

ideas, as well as applying results from the pilot test. Following section shows the first 

version of the questionnaire. The final English and the final Farsi version of the 

questionnaire could be find at Appendix A and B. 

3.5.1 The Questionnaire 
 

Part 1. Demographic characteristics of the respondent  
 
Gender: Male/Female 
Age Group: 18-25  /  26-40  /  41-60  /  over 61 
Occupation: Working at home/ Manufacturing / Retailing / Private Company / Student / 
Bank /Financial institution     Retired / Student / Other 
 
Education:  High school no degree / High school degree / University Degree / Master 
degree / Doctorate degree  
Access to Internet:  No / from home / from work 
Hours of using Internet per week:   less than 5  /  Between 5 and 15 / more than 15 
 
Part 2. 
 
1. I use more than one bank to accomplish my banking tasks?   Yes / No 

2. Which one / ones do you use in use banking activities?   ATM / Telephone Bank / 

Internet  

 

Perceived usefulness 

3. Using a banking recommender system would improve my performance in conducting  

banking tasks. 

4. Using a banking recommender system would help me to have a better selection among 

different available choices. 
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5. Using the banking recommender system would enable me to accomplish my banking 

tasks more quickly. 

6. Using this recommender system will have critical role in supporting my banking 

activities. 

7. By Using a banking recommender system, I would not lose opportunities. 

8. Using a banking recommender system would help me to have access to updated 

information regard banking activities and services. 

9. Using a banking recommender system would help me to have access to more valuable 

information, in time. 

10. Overall, I find the use banking recommender system useful. 

 

Perceived ease of use 

11. I find my interaction with the use of the banking recommender system clear and 

understandable. 

12. I believe learning to use Banking recommender system will be easy for me. 

13. I think it will be easy to use Banking recommender system. 

14. If needed, I will spend lots of time to learn how to use it. 

15. I like to receive recommendations from the system, by the most convenient ways that 

I prefer. 

16. I think this system will be flexible to interact with. 

17. Overall, I found using this system free of effort. 

18. I think email is the easiest and most convenient way of having recommendations from 

this system. 

19. I think SMS is the easiest and most convenient way of having recommendations        

from this system. 

20. I think Fax message is the easiest and most convenient way of having         

recommendations from this system. 

21. I think direct phone call from the bank is the easiest and most convenient way of  

      having recommendations from this system. 

22. I prefer to receive recommendations from this system, when I enter my credit card to  

      and ATM machine and during transaction process. 
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23. I prefer to receive recommendations from this system, when I entered my account at  

      the bank website. 

 

Attitude 

24. I would feel that using banking recommender system would be pleasant. 

25. Using banking recommender system is a good idea. 

26. In my opinion, all banks must use a banking recommender system. 

27. I believe using this system is necessary for accomplishing banking tasks. 

28. In my view, using banking recommender system is a wise idea. 

 

Intention to use 

29. I would see myself using the banking recommender system for handling my banking  

      transactions. 

30. I will frequently use this banking recommender system in the future. 

31. I am very enthusiast about this systems announcement. 

32. I will strongly recommend others to use systems recommendations. 

 

Perceived playfulness 

33. As soon as I receive a suggestion from the system in any situation, I will be satisfied  

      and try using it as soon as possible. 

34. I believe the system recommendations are the best, and there is no need to investigate 

on them. 

35. I will investigate on the system’s recommendations. 

36. I only prefer to have recommendations from this system, and I will ignore other  

      recommendations from other parties. 

 

Personal innovativeness 

37. If I heard about a new IT, I would like to experiment with it. 

38. Among my peers, I am usually the first to try out new IT. 

39. In general, I am hesitant try out new IT. 

40. I like to experiment new banking systems based on IT. 
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Personality 

41. According to my personality, The opinions of my family members regard this system  

       has a great impact on me. 

42. According to my personality, the experts opinion regard this system is very important   

       for me. 

43. According to my personality, I will not be the first users of this system. And I will   

      stay until it, becomes very popular. 

44. Finally I am eager to receive recommendations from the system, in the following  

      fields? 

Loans / investment / saving accounts / current accounts / e- banking / credit cards 

/ debit cards / insurance / retirement facilities / internet banking / all the fields 

 

3.6 Pilot Test 

In this section pilot test was conducted in order to assess the questionnaire’s 

comprehension and estimate its average completion time, identify and eliminate potential 

problems. So, the questionnaire was translated to Farsi language. The preliminary 

questionnaire was conducted on six decision makers of Iran’ banking industry; from 

Tejarat Bank,  Mellat Bank and Academic experts. 

The result revealed that some parts of the questionnaire should be revised because 

of clarity in translation to Farsi. The second round of pilot test was conducted on 17 

Tejarat Bank customers. They were asked to check for the wording, coverage, relevancy 

of the items listed within the questions. Finally, at this stage little modifications were 

needed and finally, the well-improved questionnaire was developed. 

3.7 Validity and Reliability 

In order to reduce the possibility of getting incorrect answers, attention needs to 

be paid to validity and reliability (Saunders et al., 2000). 
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3.7.1 Validity 

Validity is concerned with whether the findings are really about what they appear 

to be about (Saunders et al., 2000). Validity defined as the extent to which data collection 

method or methods accurately measure what they were intended to measure (Saunders et 

al., 2000). Yin (1994) states, “no single source has a complete advantage over all others”. 

The different sources are highly complementary, and a good case study should use as 

many sources as possible. The validity of a scientific research or study increases by using 

various sources of evidence (Yin, 1994). The following steps were done to ensure the 

validity of this research: 

1. The needed data was collected in the format of a structured questionnaire that 

had been designed based on the the extended TAM model. 

2. The questionnaire was translated into Farsi language, in order to make sure 

that the measurement scales were adapted appropriately. 

3. Finally, the questionnaire was reviewed and approved by my supervisors, 

Tejarat bank experts as well as two other academic experts, and all problems 

were removed and corrected.  

3.7.2 Reliability 

According to Saunders et al. (2003), reliability refers to the degree to which data 

collection method or methods will produce consistent findings. For reliability test the 

Cronbach alpha value has been calculated for the 17 questionnaires, used in pilot test and 

it was equal to 0.902, which is greater than recommended value 0.7 and means a very 

good level of reliability. The Cronbach alpha, for all constructs of the model is presented 

separately in chapter four. 

3.8 Data Collection 

The Data collection took place from mid-August to mid-September of year 2007 

from 16 branches of Tejarat bank in 7 different cities of Iran. After several discussions 

with Tejarat bank experts, and because the most important financial organizations and 

central branches are located in Tehran city, we decided to study this city separately. 
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Therefore Tehran city was named “Zone 0” and has divided into five different areas 

(North, South, East, West and center), and two branches were selected randomly from 

each area. In Tehran the geographical location has a great impact on financial 

classification of the city. For instance, due to existence of important commercial centers, 

important organization and offices, as well as central branches of Banks in City center, 

this part has the most transaction activity in Tehran city and subsequently in the whole 

country of Iran. The North part of Tehran is settled in the second level, and that is 

because of the luxury structure of this area, big malls, commercial centers and etc. West 

part of the city is situated in third level and consequently east and south will obtain fourth 

and fifth places. At last, in each area two branches again with different levels of financial 

activity were selected randomly. One branch in each area had high amount of transactions 

and one had less.  

In addition, the whole country was divided in to three different areas (Zone 1, 

Zone 2 and Zone 3), again based on their transaction records and financial activities. 

Places with high amount of transaction activities were situated in “Zone 1”, places with 

average amount of transaction activities were situated in “Zone 2” and places with fewer 

amounts of transaction activities were situated in “Zone 3”.  Then in each three part, two 

branches were selected randomly for running the survey.  

Finally, we had 10 branches in Tehran city and one branch in the following cities: 

Rasht, Isfahan, Arak, Ilam, Shiraz and Ardabil. After negotiation with each branch’s 

manager, a person was selected to deliver Questionnaires to the customers. Also, I was to 

following up the case of each branch by visiting the branch or contacting with the 

responsible person, once a week. Figure 3.1 shows the provinces and the selected cities in 

the whole country map. Each city is identified with the beginning letter of it. For example 

“A” stands for Ardabil and “IS” for Isfahan. Also each zone is highlighted with a 

different color for better separation. Light blue presents “zone 0”, Green presents “zone 

1”, Yellow presents “zone 2” and red presents “zone 3”.  
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Figure 3.1: Zones, provinces and cities that the survey took place in them 

 

At last, 1100 questionnaires were distributed, 411 questionnaires were returned. 

30 out of these 411 were not valid and useful (some were uncompleted or not had 

appropriate answers. Because we had put 3 negative Questions for canceling the 

probability of random answers). At last, 381 completed and useful questionnaires were 

delivered, which leads us to the response rate of 34.63 percent. 
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3.9 Chapter Summery 

So far we have discussed our research purpose, research approach, research 

strategy, sample selection, data collection and analysis. A research design blueprint 

below (Figure 3.2) could be defined as chapter summery and help to sort the whole 

process. 

 

 

 

.  

 

 

 

 

 

 

 

            
                     Pilot Study 
                     Quantitative Research         
  (Source: Author’s own source) 

 
 Figure 3.2: Research Design Blueprint 
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Chapter Four 

Data Analysis and Presentation 
 

4 Data Analysis and Presentation 
 
 
In this chapter data will be analyzed and presented according to the mentioned 
Methodology. The first part is assigned to the descriptive analysis, and the second part to 
the other statistical analysis methods, as well as some additional parts at the end of the 
chapter. All the results in this chapter are obtained from two statistical softwares: SPSS 
15 and Lisrel 8.53. 
 

4.1 Descriptive Analysis 

As mentioned before, the data collection took place from mid-August to mid-

September of year 2007 from 16 branches of Tejarat bank in 7 different cities of Iran. Out 

of 1100 distributed questionnaires, 381 were completed, valid (response rate = 34.63 %). 

Table 4.1 lists the response rate of the whole 16 branches, sorted from the highest 

response rate to the lowest one. In addition figure 4.1 shows the response rate percentage 
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of the branches, in a pie chart. As, it can be extracted from the table 5.1, no 

questionnaires were delivered from the Ardabil citie’s Jamejam branch, so the response 

rate of this branch and Ardabil city was equal to zero, and this branch’s percentage of 

response rate is not included in the pie chart. In contrast, the highest response rate is 

assigned to Isfahan, as it was expected. Because Modares branch of Isfahan city was 

selected from “zone 1”, which is strongest part of the country according to the financial 

activity records. The Tehran south branch 1 (Moshiriye) has gained the second response 

rate among whole branches.  

But, an amazing finding was being gaining the third place in response rate table 

by the Ilam enghelab branch which was picked up from “zone 3” the weakest zone in the 

whole country. According to their experience, the Tejarat bank experts expect that Ilam 

will be among the branches with lowest response rates, but the statistics shown a huge 

different between this claim and the real situation we practiced.  

City (Branch name) Frequency Percent 

Isfahan (Modares) 60 15.8
Tehran south 1 (Moshiriye) 55 14.5
Ilam (Enghelab) 47 12.3
Shiraz (Shohada) 33 8.7
Tehran west 2 (Modares)  26 6.8
Tehran north 1 (Emarat) 23 6.0
Tehran north 2 (Park Mellat) 23 6.0
Gilan (Emam Khomeni) 21 5.5
Tehran center1 (Tehran 
University) 20 5.2

Tehran east 2 (Sakhayi) 16 4.2
Tehran west 1 (Ekbatan) 15 4
Arak (Sepah) 13 3.4
Tehran center 2 (Pole Choubi) 12 3.1
Tehran east 1 (Emam 
Hossein) 11 2.9

Tehran south 2 (Tohid) 6 1.6
Ardabil (Jamejam) 0 0
Total 381 100

Table 4.1: Response rate of each branch sorted from the highest to the lowest 
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Also, occupying the lower tiers of the table, by branches located in Tehran, 

especially north, west and center which people of these areas are in higher financial 

classes in comparisons with other parts of the city and the country as well, is surprising. 

You can review other results in table 4.1 and figure 4.1, and as you can see they are very 

near to what we expect. 

6% 5%
4%

3%
6%

15%

12%3%6%

15%

3%
4%

9%
7% 2%

Gilan (Emam Khomeni) Tehran center1 (Tehran University) Tehran west 1 (Ekbatan)
Tehran east 1 (Emam Hossein) Tehran north 1 (Emarat) Isfahan (Modares)
Ilam (Enghelab) Arak (Sepah) Tehran north 2 (Park Mellat)
Tehran south 1 (Moshiriye) Tehran center 2 (Pole Choubi) Tehran east 2 (Sakhayi)
Shiraz (Shohada) Tehran west 2 (Modares) Tehran south 2 (Tohid)

 

Figure 4.1: Response rate of each branch 

Province (City) Percent 
Isfahan (Isfahan) 30.8%
Ilam (Ilam) 24.1%
Fars (Shiraz) 16.9%
Tehran (Tehran) 10.8%
Gilan (Rasht) 10.8%
Markazi (Arak) 6.7%
Ardabil (Ardabil) 0.0%
Total 100

Table 4.2: Response rate of each province and city sorted from highest to the lowest 
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Figure 4.2: Zones, Provinces and cities that the survey took place in them 

Continuing from the previous section, table 4.2 shows the response rate of the seven 

provinces and cities sorted from the highest to the lowest one. Tehran cities’ response rate 

is the average response rate of the whole 10 branches located this city. Again, taking the 

first and third place by Isfahan and Shiraz, which are in the “zone 1” were expected. But 

achieving the second place by Ilam from “zone 3” was unexpected. According to the 

results and by considering zones, “zone 1” has gained the highest response rate with 

47.7% of the whole gathered questionnaires, which means approximately half of the total 

valid questionnaires (50%) were gathered from this zone. “Zone 3” situated at the second 
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place with 30.8 % of the whole gathered questionnaires. Both, “zone 2” and “zone 0” 

(Tehran), has been situated in the third place with equal response rate of 10.8 %. This 

point should be considered that Ardabil city had a zero response rate, so this city has not 

been taken in to account for measuring the response rate of “zone 2”. Zones and the cities 

are shown separately in figure 4.2. 

 
 

Variable Classification of 
variable 

Frequency Percent 

Male 285 74.80 Gender 
Female 96 25.20 
18-25 69 18.11 
26-40 191 50.13 
41-60 100 26.25 

Age 

More than 60 21 5.51 
Housekeeper 30 7.88 
Self-employed 136 35.70 
Governmental 79 20.73 
Student 41 10.76 
Working at Private 
Companies 

42 11.02 

Manufacturing 19 4.99 
No Job 5 1.31 
Bank or Financial 
Institutes 

19 4.99 

Occupation 

Other 10 2.62 
High school no degree 60 15.75 
High school degree 181 47.51 
University degree 106 27.82 

Education 

Master or Doctorate 
degree 

34 8.92 

  
    Table 4.3: Sample Demographics 
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Figure 4.2: Gender of respondents 

 

The demographic results indicate that 74.8% of samples were male and 25.2% 

were female. The majority of respondents were between 26 and 40 years of age, 26.25% 

were between 41 and 60 years of age, 18.11% were between 18 and 25 and 5.51% were 

more than 60. According to the results, 8.92 % of respondents had Mater or above degree, 

27.82% had university degree, 47.81% had high school degree and the rest (15.75%) had 

less than high school degree. Table 4.3 lists the sample demographics. In addition figures 

4.1 to 4.5 show this results in the form of bar and pie charts. 
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Figure 4.3: Age range of respondents 
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Figure 4.4: Occupation of respondents 
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Figure 4.5: Education level of the respondents 
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According to the below table, 138 respondents (36.22 percent) has no access to internet. 

Major number of the respondents (170 or 44.62 percent) has access to internet from home 

and 73 of them (19.16 percent) have access to internet from their work. Also from the 

number that has access to internet, 27.56 percent of them spend less than three hours per 

week on internet, 26.77 percent of them spend between three and ten hours per week on 

internet, and finally 9.45 percent use internet for more than 10 hours per week. The 

information of internet access and usage of the respondents, are summarized in Table 4.4, 

figure 4.6 and figure 4.7. 

 
Variable Classification of 

variable 
Frequency Percent 

No access 138 36.22 
From home 170 44.62 

Internet Access 

From work 73 19.16 
Less than 3 hours 105 27.56 
Between 3 and 10 hours 102 26.77 

Hours Spend on 
Internet per week 

More than 10 hours 36 9.45 
 

Table 4.4: Internet Usage and average Hours Spent on Internet per Week 
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Figure 4.6: Frequency of Internet access among the respondents 
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Figure 4.7: Respondent’s average hours spend on Internet 

 

4.1.1 Reliability of the Questions 

The composite reliability was estimated to evaluate the internal consistency of the 

measurement model. As it can be seen in table 4.5, the reliability for total questions was 

0.943. The composite reliability for all the constructs of this studies model was greater 

than the level of 0.60 which is recommended by Bagozzi and Yi (1988), as a good level 

for internal consistency. Measurements reliability for all constructs individually is 

summarized in Table 4.6. It should be mentioned that, six questions (19 to 24) regard 

most convenient ways of receiving recommendations from a BRS, are not included in 

some statistical analysis from now on. Although these questions are related to the 

system’s ease of use, but they are not indicators of, “ease of use” construct. 

Cronbach's 
Alpha 

Cronbach's 
Alpha Based 

on 
Standardized 

Items N of Items 
.943 .949 35

 
Table 4.5: Reliability of total Questions 
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Variables Number 

of items 
Cronbach’s alpha 

(Standardized) 
Cronbach’s 

alpha 
Perceived usefulness 8 0.883 0.883 

Perceived ease of use 7 0.754 0.746 

Attitude 5 0.878 0.876 

Intention to use 4 0.854 0.854 

Perceived playfulness 5 0.750 0.733 

Personal innovativeness 3(*) 0.677 0.639 

Personality 3 0.743 0.749 
 
(*) A negative question for this construct is not mentioned 

Table 4.6: Reliability for each construct individually 

4.1.2 Factor Analysis 

This part contains the result of factor analysis by SPSS 15.0. The aim of this 

analysis was to check the validity of the questions after running the questionnaire, and to 

find out if all indicators (questions) of each variable (construct) are appropriately 

measuring what they expected to. For this purpose, I run the factor analysis for all 

questions. The results revealed that, all the questions are appropriately measuring their 

related construct. From this section to end, in all figures and tables, the abbreviations: PI, 

P, PU, PEU, PP, AT and IN are stand for Personal innovativeness, Personality, Perceived 

usefulness, Perceived ease of use, Perceived playfulness, Attitude and Intention to use. 

Below, you can find the communality table. Because all communalities are above 

recommended value 0.5, so all questions could be take part in factor analysis (table 4.7).  

In continuous table 4.8 indicates the total explained variance results. This table shows 

that the whole questions are forming seven constructs and these seven constructs explain 

61.974 of total variance.   

Last table (table 4.9), shows the rotated component matrix, which indicates the 

loading of each question in all constructs. As, it can be seen from the highlighted items, 

all questions have a higher loading on their own construct, in comparison with other 
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constructs and this means questions related to each construct are measuring what they 

expected to.  

 
Component Initial Extraction
PU1 1.000 .660
PU2 1.000 .687
PU3 1.000 .543
PU4 1.000 .614
PU5 1.000 .590
PU6 1.000 .700
PU7 1.000 .639
PU8 1.000 .697
PEU1 1.000 .579
PEU2 1.000 .507
PEU3 1.000 .712
PEU4 1.000 .531
PEU5 1.000 .548
PEU6 1.000 .595
PEU7 1.000 .591
AT1 1.000 .545
AT2 1.000 .642
AT3 1.000 .668
AT4 1.000 .615
AT5 1.000 .626
IN1 1.000 .562
IN2 1.000 .673
IN3 1.000 .612
IN4 1.000 .673
PP1 1.000 .570
PP2 1.000 .510
PP3 1.000 .560
PP4 1.000 .697
PP5 1.000 .724
PI1 1.000 .572
PI2 1.000 .742
PI4 1.000 .608
P1 1.000 .778
P2 1.000 .712
P3 1.000 .501

 
                                             Extraction Method: Principal Component Analysis. 
 

 
              Table 4.7: Communality of the questions 
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Extraction Method: Principal Component Analysis 
 

Table 4.8: Total explained variance  
 

  

Initial Eigenvalues 
Extraction Sums of Squared 

Loadings Rotation Sums of Squared Loadings 
Item 
  Total 

% of 
Variance 

Cumulative 
% Total 

% of 
Variance Cumulative % Total 

% of 
Variance 

Cumulative 
% 

1 13.204 37.725 37.725 13.204 37.725 37.725 7.267 20.763 20.763
2 2.555 7.299 45.024 2.555 7.299 45.024 3.760 10.743 31.507
3 1.455 4.156 49.180 1.455 4.156 49.180 2.798 7.996 39.502
4 1.239 3.540 52.720 1.239 3.540 52.720 2.456 7.018 46.520
5 1.128 3.222 55.943 1.128 3.222 55.943 2.085 5.957 52.477
6 1.071 3.059 59.002 1.071 3.059 59.002 1.780 5.087 57.564
7 1.040 2.972 61.974 1.040 2.972 61.974 1.543 4.410 61.974
8 .970 2.770 64.744        
9 .914 2.611 67.355        
10 .859 2.455 69.810        
11 .758 2.166 71.975        
12 .723 2.064 74.040        
13 .703 2.008 76.047        
14 .643 1.836 77.884        
15 .632 1.805 79.689        
16 .555 1.585 81.273        
17 .520 1.487 82.760        
18 .514 1.470 84.230        
19 .479 1.369 85.599        
20 .446 1.274 86.872        
21 .432 1.236 88.108        
22 .425 1.213 89.321        
23 .392 1.121 90.442        
24 .378 1.081 91.522        
25 .340 .971 92.493        
26 .333 .951 93.444        
27 .311 .887 94.332        
28 .298 .852 95.184        
29 .289 .827 96.011        
30 .278 .796 96.807        
31 .257 .734 97.541        
32 .240 .685 98.225        
33 .225 .643 98.868        
34 .209 .596 99.464        
35 .187 .536 100.000        
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Component 

 Item 1 2 3 4 5 6 7 
PU1 .294 .737 .134 .010 -.029 .107 -.031
PU2 .456 .670 .107 .022 .105 .009 -.085
PU3 .203 .607 .103 .207 .218 -.014 .179
PU4 .331 .619 .136 .268 .025 .150 .092
PU5 .292 .615 .128 .130 .297 .058 .040
PU6 .315 .487 .094 -.063 .536 .150 .203
PU7 .327 .454 .134 .006 .440 .328 .075
PU8 .340 .447 .061 .013 .585 .183 .048
PEU1 .172 .134 .007 .194 .171 .652 .199
PEU2 .238 .144 .202 .099 .386 .432 -.048
PEU3 .109 .010 .235 .483 -.010 .591 -.247
PEU4 .150 .080 .326 .243 .211 .483 -.240
PEU5 .152 .039 .299 .327 .405 .422 -.058
PEU6 .050 .151 .008 .190 .412 .603 -.057
PEU7 .564 .143 .222 .082 .351 .564 .256
AT1 .597 .346 .131 .193 .099 -.008 .070
AT2 .662 .348 .086 .059 .263 -.040 .036
AT3 .741 .250 .083 .197 .100 .012 -.012
AT4 .668 .266 .087 .141 .211 .069 .145
AT5 .687 .178 .041 .189 .255 .041 .136
IN1 .004 .272 .060 .598 .141 .272 .183
IN2 .028 .266 .113 .706 .094 .280 -.053
IN3 .064 .209 .107 .646 .215 .205 .221
IN4 .185 .242 .058 .683 .092 .303 .105
PP1 .460 .224 .464 .198 -.153 .034 .171
PP2 .416 .248 .573 .118 -.088 .106 -.087
PP3 .418 .155 .528 -.062 .061 .378 .005
PP4 .171 .153 .740 .120 .009 .118 .176
PP5 .127 .130 .793 .114 .022 .066 .191
PI1 .316 .141 .293 .047 -.117 .320 .498
PI2 .171 .071 .169 .262 .089 .043 .775
PI4 .431 .060 .282 -.099 .003 .288 .496
P1 .008 .183 .099 .285 .779 -.014 .217
P2 .195 .122 .185 .098 .783 .042 .001
P3 .091 .047 .229 .281 .495 .184 .178

Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization. 
Rotation converged in 37 iterations. 
 

         Table 4.9: Rotated component matrix 
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4.1.3 Different Group’s Perception 

The aim of this section is to present judge perception of groups classified by their 

gender, age and educational level. The results of mean and standard deviation of each 

group are illustrated in table 4.10, 4.11 and 4.12 respectively. As and example, and 

according to the statistics we can claim that the average rating in judged perceived 

usefulness for males and females are approximately the same, and gender has no effect on 

their perception about this variable. 

Scale items 
Male 

(N = 285) 
Female 
(N = 96) 

PU 6.1990 (0.69804) 6.1185 (0.86648) 
PEU 5.9136 (0.71847) 5.7842 (0.88014) 
AT 6.1113 (0.77579) 6.0729 (1.02931) 
IN 6.1180 (0.81732) 6.1146 (0.94654) 
PP 5.8000 (0.86480) 5.6547( 0.87977) 
PI 5.9404 (0.93612) 5.7474 (1.01375) 
P 5.6996 (1.00770) 5.5451 (1.25108) 

Table 4.10: Gender judge perception Mean (Std deviation), about each model’s variable 

 

Scale items 
Age (18-25)

(N = 69) 
Age (26-40)
(N = 191) 

Age (41-60)
(N = 100) 

Age (> 60) 
(N = 21) 

PU 6.2355 
(0.71375)

6.1955 
(0.64075)

6.1800 
(0.78623)

5.8333 
(1.29502) 

PEU 5.9262 
(0.77456)

5.9418 
(0.65790)

5.8457 
(0.79440)

5.3469 
(1.20252) 

AT 6.1676 
(0.88948)

6.1780 
(0.70318)

6.0340 
(0.90746)

5.5143 
(1.29394) 

IN 6.2132 
(0.78734)

6.1767 
(0.74153)

6.0400 
(0.92573)

5.6310 
(1.35004) 

PP 5.8116 
(0.89894)

5.7916 
(0.81645)

5.7080 
(0.94769)

5.6190 
(0.88748) 

PI 5.9420 
(1.03051)

5.9614 
(0.89201)

5.7900 
(1.05052)

5.5873 
(0.78106) 

P 5.6078 
(1.21207)

5.7140 
(0.95186)

5.6567
(1.12960)

5.3651 
(1.38205) 

 
 

Table 4.11: Age judge perception Mean (Std deviation), about each model’s variable 
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High school 
no degree 
(N = 60) 

High school 
degree 

(N = 181) 

University 
degree 

(N = 106) 

University 
degree 

(N = 34) 
PU 5.9646 

(0.70188)
6.1780 

(0.70030)
6.3113 

(0.68209)
6.1471 

(1.09167) 
PEU 5.8651 

(0.69413)
5.9418 

(0.69655)
5.9097 

(0.79339)
5.4958 

(1.01091) 
AT 5.9333 

(0.82229)
6.0851 

(0.83190)
6.2476 

(0.75065)
6.0353 

(1.15309) 
IN 5.9333 

(0.77551)
6.0760 

(0.84251)
6.3095 

(0.76627)
6.0662 

(1.14863) 
PP 5.7533 

(0.79691)
5.9000 

(0.81590)
5.7283 

(0.93123)
5.1706 

(0.84442) 
PI 5.6667 

(0.94081)
5.8796 

(0.97566)
5.9623 

(0.94205)
6.1373 

(0.89937) 
P 5.7778 

(1.01712)
5.8287 

(0.86358)
5.5692 

(1.15284)
4.8529 

(1.50239) 
 
         

Table 4.12: Judge Perception Mean (Std deviation), about each model’s variable 
classified by educational level 

 

4.2 Statistical Analysis  

I can break this part to four major parts, one sample t-test, comparison of 

variables by one-way Annova, Path and SEM analysis, and some explanation comments 

and suggestions for Tejarat bank, according to the findings. 

4.2.1 One-Sample t-test 

In this section we will try to study the survey’s variable conditions with one sample t-test. 

I am going to test the following two hypotheses by one sample t-test. As, I was used a 7 

scale Likert type rating method for my questionnaire, and the respondents were about to 

answer questions from 1 (mostly disagree) to (7 mostly agree), so the inappropriate 

situation is Ha, which is the condition that all answers be equal to 4 or less. The 

appropriate situation (Hb) is when the answers are equal to 5, 6 and 7. Table 4.13 shows 

each variable total Mean, Standard Deviation and Standard Error Mean. 
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4: ≤μaH        Inappropriate situation 

4: >μbH    Appropriate situation 

 
 

Variables N Mean Std.Deviation Std.Error Mean 
Personal innovativeness 381 5.8921 .95841 .04917 
Personality 381 5.6605 1.07492 .05522 
Perceived usefulness 381 6.1787 .74369 .03810 
Perceived ease of use 381 5.8810 .76329 .03910 
Perceived playfulness 381 5.7637 .86969 .04461 
Attitude 381 6.1016 .84572 .04338 
Intention to use 381 6.1171 .85052 .04363 

 
Table 4.13:  Mean, Std deviation and Std error mean of each variable 

 
 
 
 

 
 

Test Value = 4 
95% Confidence 
Interval of the 

Difference 

 
 
 

Variables 

 
 
 
t 

 
 
 

df 

 
 

Sig. 
(2-tailed)

 
 

Mean 
Difference Lower Upper 

Personal innovativeness 38.484 381 .000 1.89211 1.7954 1.9888 
Personality 30.073 381 .000 1.66051 1.5519 1.7691 
Perceived usefulness 57.183 381 .000 2.17871 2.1038 2.2536 
Perceived ease of use 48.101 381 .000 1.88098 1.8041 1.9579 
Perceived playfulness 39.532 381 .000 1.76368 1.6760 1.8514 
Attitude 48.441 381 .000 2.10158 2.0163 2.1869 
Intention to use 48.523 381 .000 2.11711 2.0313 2.2029 

 
Table 4.14: One sample t-test statistics 

 

As it can be seen in table 4.14, the Sigma number for all variables is equal to zero and 

less than threshold value 0.05, and by considering the positive sign of the upper and 

lower limits, by 95% confidence we can claim that Hb is acceptable and the condition is 

appropriate. 
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4.2.2 Comparison of Survey Variables 

In this section, by the help of one-way Annova test, we will investigate on the 

differences between the whole 16 branches from the seven variables view. For sure, 

according to the nature of different surveys, and what somebody is looking for, many 

more hypotheses could be test by Annova on these data. But here, as a general example 

we will discuss on probable differences in seven main variables of the survey, between 

the branches which are located in different parts of the country. So, we are going to test 

the following hypotheses: 

1521 ..............: μμμ ===Hc           There is no difference between the branches 

jidH μμ ≠∀:    There is difference between the branches 

Below tables (Table 4.15 to 4.21), shown each variable’s Mean and Standard Deviation 

separately for all of the branches.  

Personal innovativeness 

Branch name  N Mean Std. Deviation 
Gilan 21 6.4603 .73391 
Tehran center1 20 5.8833 .91303 
Tehran west1 15 5.9333 1.11412 
Tehran east1 11 5.5152 .94708 
Tehran north1 23 5.8696 1.09054 
Isfahan 60 5.0944 .78616 
Eilam 46 6.0797 1.00415 
Markazi 13 6.1026 .59914 
Tehran north2 23 5.6812 .81945 
Tehran south1 55 6.2788 .65030 
Tehran center2 12 5.2778 1.14445 
Tehran east2 16 6.6250 .45338 
Fars 33 6.1919 .88987 
Tehran west2 26 5.8718 .97103 
Tehran south2 6 5.6667 .94281 

Table 4.15: Mean and Std Deviation of “Personal innovativeness” variable for each 

branch 
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Personality 

Branch name N Mean Std. Deviation 
Gilan 21 5.6825 .99709 
Tehran center1 20 5.7667 .70171 
Tehran west1 15 5.6889 1.46096 
Tehran east1 11 5.1515 .80779 
Tehran north1 23 5.4203 1.45024 
Esfahan 60 5.0778 .69533 
Eilam 45 6.1259 .87412 
Markazi 13 5.6154 1.06150 
Tehran north2 23 5.2754 1.09937 
Tehran south1 55 6.3152 .58238 
Tehran center2 12 5.3889 .89706 
Tehran east2 16 6.5417 .40139 
Fars 33 5.9899 1.16811 
Tehran west2 26 4.7692 1.31578 
Tehran south2 6 5.1667 1.04881 

 
Table 4.16: Mean and Std Deviation of “Personality” variable for each branch 

 
 

Perceived usefulness 

Branch name N Mean Std. Deviation 
Gilan 21 6.3750 .69372 
Tehran center1 20 5.8625 .89764 
Tehran west1 15 6.5000 .47716 
Tehran east1 11 5.9886 1.14490 
Tehran north1 23 5.8533 .91286 
Esfahan 60 6.1958 .46791 
Eilam 47 6.2473 .62200 
Markazi 13 6.5288 .59981 
Tehran north2 23 6.1669 .53476 
Tehran south1 55 6.2114 .70418 
Tehran center2 12 5.8646 .55764 
Tehran east2 16 6.4219 .61893 
Fars 33 6.1402 1.22105 
Tehran west2 26 6.1442 .61308 
Tehran south2 6 5.9583 .96393 

 
Table 4.17: Mean and Std Deviation of “Perceived usefulness” variable for each branch 
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Perceived ease of use 

Branch name N Mean Std. Deviation 
Gilan 21 5.9184 .58827 
Tehran center1 20 5.7786 .70972 
Tehran west1 15 5.8000 .83614 
Tehran east1 11 5.5325 .95851 
Tehran north1 23 5.7205 .85332 
Esfahan 60 5.9262 .54382 
Eilam 47 6.2381 .57255 
Markazi 13 6.1648 .39489 
Tehran north2 23 5.4767 .82654 
Tehran south1 55 6.0558 .62477 
Tehran center2 12 5.4881 .63438 
Tehran east2 16 6.4464 .63003 
Fars 33 5.9091 1.19460 
Tehran west2 26 5.3187 .55152 
Tehran south2 6 5.1905 .74870 

 
Table 4.18: Mean and Std Deviation of “Perceived ease of use” variable for each branch 

 

Perceived playfulness 

Branch name N Mean Std. Deviation 
Gilan 21 5.7048 .99120 
Tehran center1 20 5.4600 .96704 
Tehran west1 15 5.8800 .87112 
Tehran east1 11 5.5818 .86002 
Tehran north1 23 5.3652 1.01740 
Esfahan 60 5.6867 .61105 
Eilam 46 6.0261 .93961 
Markazi 13 5.6462 .80064 
Tehran north2 23 5.5565 .72100 
Tehran south1 55 6.1927 .54018 
Tehran center2 12 5.3000 .50812 
Tehran east2 16 6.4875 .57951 
Fars 33 6.1515 .91792 
Tehran west2 26 4.8308 .70811 
Tehran south2 6 5.3333 .87331 

 
Table 4.19: Mean and Std Deviation of “Perceived playfulness” variable for each branch 
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Attitude 

Branch name N Mean Std. Deviation 
Intention to use 21 6.2381 .74731 
Tehran center1 20 5.7700 1.04886 
Tehran west1 15 6.2400 .92952 
Tehran east1 11 5.7091 .96484 
Tehran north1 23 5.6435 1.07696 
Esfahan 60 5.9900 .54421 
Eilam 46 6.1348 .94756 
Markazi 13 6.4769 .40446 
Tehran north2 23 6.0696 .58031 
Tehran south1 55 6.3309 .64085 
Tehran center2 12 5.7500 .82297 
Tehran east2 16 6.2875 .94930 
Fars 33 6.1818 1.23528 
Tehran west2 26 6.2846 .61494 
Tehran south2 6 5.9000 1.00995 

 
             Table 4.20: Mean and Std Deviation of “Attitude” variable for each branch 

 

Intention to use 

Branch name N Mean Std. Deviation 
Gilan 21 6.2976 .60528 
Tehran center1 20 5.9250 1.11243 
Tehran west1 15 6.3167 .88875 
Tehran east1 11 5.5909 .89633 
Tehran north1 23 5.9239 1.01252 
Esfahan 60 6.0625 .47306 
Eilam 46 6.0707 1.00231 
Markazi 13 6.6731 .41313 
Tehran north2 23 6.0000 .89506 
Tehran south1 55 6.2545 .69471 
Tehran center2 12 5.5417 .80364 
Tehran east2 16 6.5938 .52341 
Fars 33 6.0530 1.25274 
Tehran west2 26 6.2019 .65582 
Tehran south2 6 6.0833 1.08012 

           Table 4.21: Mean and Std Deviation of “Intention to use” variable for each branch 
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Table 4.22 shows the final results for one-way Annova test. Source of changes between 

groups, describes differences because of some factors exist in each branch, but in contrast 

source of changes within groups, describes differences due to some external factors and 

probably some unknown factors. Finally, it can be assessed from the above table, that the 

meaningful digit (Sigma) for all variables except “Perceived usefulness”, “Attitude” and 

“Intention to use” is less than 0.05, so Hypothesis Hd or existing meaningful differences 

in seven variables, between the 16 branches will be accepted. 

 

Variables 
Source of 
changes 

Sum of 
Squares df 

Mean 
Square F Sig.

Between Groups 74.405 14 5.315 
Within Groups 273.727 367 .750 

Personal 
innovativeness 

Total 348.132 381   

7.087 
  
  

.000
 
 

Between Groups 100.562 14 7.183 
Within Groups 336.202 367 .924 

Personality 

Total 436.763 381   

7.777 
  
  

.000
 
 

Between Groups 11.587 14 .828 
Within Groups 198.583 367 .543 

Perceived usefulness 

Total 210.170 381   

1.525 
  
  

.099
 
 

Between Groups 32.946 14 2.353 
Within Groups 188.448 367 .515 

Perceived ease of use 

Total 221.394 381   

4.571 
  
  

.000
 
 

Between Groups 60.616 14 4.330 
Within Groups 226.043 367 .619 

Perceived playfulness 

Total 286.659 381   

6.991 
  
  

.000
 
 

Between Groups 18.308 14 1.308 
Within Groups 252.771 367 .693 

Attitude 

Total 271.079 381   

1.888 
  
  

.026
 
 

Between Groups 19.513 14 1.394 
Within Groups 254.651 367 .698 

Intention to use 

Total 274.164 381   

1.998 
  
  

.017
 
 

Table 4.22: One-way Annova Test results 

 



 89

4.2.3 Structural Equation Modeling (SEM) 

For this purpose, I used Lisrel 8.53 software for applying Structural Equation 

Modeling (SEM). Lisrel and Partial Least Squares (PLS) are second generation data 

techniques that can be used to test the extent to which IS research meets recognized 

standards for high quality statistical analysis (Gefen, 2000). SEM enables researchers to 

answer a set of interrelated research questions in a single, systematic and comprehensive 

analysis by modeling the relationships among multiple and dependent constructs 

simultaneously. This capability for simultaneous analysis differs greatly from most first 

generation regression models such as linear regression, ANOVA, and MANOVA, which 

can analyze only one layer of linkages between independent and independent variable at a 

time. Unlike First generation regression tools, SEM not only assesses the Structural 

Model, the assumed causation among a set of dependent and independent constructs, but 

in the same analysis, also evaluates the measurement model–loadings of observed items 

(measurements) on their expected latent (constructs). The result is a more rigorous 

analysis of the proposed research model and, very often, a better methodological 

assessment tool (Gefen, 2000). Even a glance at the IT literature shows that SEM has 

become very popular in validating and testing linkages between constructs in IT 

literature. 

As mentioned earlier in section 2.3.2 of chapter two, we had proposed eight 

hypotheses based on the final model. These eight hypotheses are classified as follow: 

H1. Personal innovativeness has a direct and positive effect on Perceived 

usefulness. 
H2. Personal innovativeness has a direct and positive effect on Perceived ease of 

use. 
H3. Personality has a direct and positive effect on Perceived ease of use. 
H4. Perceived usefulness has a direct and positive effect on Attitude. 
H5. Perceived ease of use has a direct and positive effect on Perceived usefulness. 
H6. Perceived ease of use has a direct and positive effect on Perceived 

playfulness. 
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H7. Attitude has a direct and positive effect on Intention to use. 
H8. Perceived playfulness has a direct and positive effect on Intention to use. 

In this section the results of SEM (Structural Equation Modeling), done by Lisrel 8.53 

software will be presented. For the first step we had constructed the basic model in the 

Lisrel software, then all independent and dependent constructs were defined, as well as 

all indicators of them. Then the model was run by applying the raw data obtained from 

381 valid questionnaires (At the SEM analysis process, three negative questions which 

are removed). 

          
Figure 4.8: Structural model with T-values 

 

The Lisrel software output for T-values is shown in Figure 4.8. It could be seen 

that all T-values are more than 1.96 (the threshold coefficient value for accepting the 

relation), except the path between “perceived innovativeness” and “perceived 

usefulness”. This means that the first hypothesis is rejected and all other seven 

hypotheses are accepted. Figure 4.9 illustrates the structural model with standardized path 
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coefficients. In addition the whole hypotheses test results are summarized in table 4.23. 

And finally figure 4.10 show the whole model includes constructs, indicators and their 

standardized path coefficients. In all figures and tables below, the abbreviations: PI, P, 

PU, PEU, PP, AT and IN are stand for Personal innovativeness, Personality, Perceived 

usefulness, Perceived ease of use, Perceived playfulness, Attitude and Intention to use. 

Figure 4.9 shows the structural model with standardized path coefficients. The 

0.58 value between “personal innovativeness” and “personality” indicates the correlation 

between these two constructs, and means a one unit change in each of them will results to 

0.58 changes in the other one. 

            
 

Figure 4.9: model with Standardized path coefficients 
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Figure 4.10: The whole model consist of all constructs, indicators and their related path 

coefficients 
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Hypothesis Effects Path Coefficient (β) T- value Remarks 
H1 PI    →  PU -0.07 -0.68 Not Supported 
H2 PI    →  PEU 0.65 6.56 Supported 
H3 P     →  PEU 0.27 3.67 Supported 
H4 PU  →  AT 0.87 11.10 Supported 
H5 PEU→  PU 0.90 5.94 Supported 
H6 PEU→  PP 0.92 7.74 Supported 
H7 AT  →  IN 0.66 9.39 Supported 
H8 PP   →  IN 0.34 5.55 Supported 

 
        P<0.01 

Table 4.23: Hypotheses test results 

 

4.3 Variable Effects 

In this part we tried to illustrate direct, indirect and total effect of model variables 

(constructs) on each other. The results are classified in the sections below: 

4.3.1 Direct Effects of Variables and Results of Hypothesis Test  

          The direct effects of independent variables on dependent variables of the model 

are illustrated in table 4.24. As, it can be extracted from the table, personal 

innovativeness   has   a negative effect on perceived usefulness (β = -0.07, p<0.05), so as 

mentioned earlier first hypothesis will be rejected. Also, the results show that perceived 

innovativeness and personality are significantly positively related to perceived ease of use 

with amount of (β = 0.65, p<0.01) and (β = 0.27, p<0.01), and this means that the second 

and third hypothesis will be accepted. In addition table 4.25, shows the direct effects of 

dependent variables on dependent variables, which proves a very strong and meaningful 

relation between perceived ease of use with perceived usefulness and perceived 

playfulness with amount (β = 0.90, p<0.01) and (β = 0.92, p<0.01). This indicates the 

importance of perceived ease of use in shaping these two constructs. Also, perceived 

usefulness has a strong and significant effect on attitude (β = 0.87, p<0.01), as these are 

main constructs of the original TAM indicates and it shows the importance of this 

constructs in shaping attitude. Finally, intention to use a recommender system is 
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described by Perceived playfulness and attitude by a direct meaningful effect (β = 0.34 

p<0.01) and (β = 0.66, p<0.01) respectively. 

 

 
 

Personal innovativeness Personality 

Perceived usefulness -0.07   not meaningful -- 
Perceived ease of use 0.65  0.27  

Table 4.24: Standardized direct effects of independent variables on dependent variables 

of model 

 

Table 4.25: Standardized direct effects of dependent variables on dependent variables of 
the model 

 

So, the final outcome is the rejection of first hypothesis, and support of all other seven 

hypotheses. The other relations and effects could be find in tables 4.24 and 4.25. 

4.3.2 Indirect Effects of Variables 

In continues of the previous section, table 4.26 and 4.27 illustrate the standardized 

indirect effects of dependent and independent variables on each other. For example, the 

indirect effect of perceived ease of use has on attitude is (1.07 * 0.87) = 0.93. 

 

 

 

 

Attitude Perceived 
playfulness 

Perceived ease 
of use 

Perceived 
usefulness 

 

-- -- 0.90  -- Perceived usefulness 
-- -- -- -- Perceived ease of use 
-- -- 0.92  -- Perceived playfulness 
-- -- -- 0.86  Attitude 

0.66  0.34  -- -- Intention to use 
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Attitude Perceived 
playfulness 

Perceived 
ease of use 

Perceived 
usefulness 

  

-- -- -- -- Perceived usefulness 
-- -- -- -- Perceived ease of use 
-- -- -- -- Perceived playfulness 
-- -- 0.78  -- Attitude 
-- -- 0.82  0.57  Intention to use 

Table 4.26: Standardized indirect effects of dependent variables on dependent variables 

 Personal innovativeness Personality 
Perceived usefulness 0.58  0.24  
Perceived ease of use -- -- 
Perceived playfulness 0.60  0.25  
Attitude 0.44  0.21  
Intention to use 0.49  0.22  

Table 4.27: Standardized indirect effects of Independent variable on dependent variables 

4.3.3 Total Effects of Variables 

Finally, tables 4.28 and 4.29 show the standardized total effects of dependent and 

independent variable on each other. 

 
Attitude Perceived 

playfulness 
Perceived 
ease of use 

Perceived 
usefulness 

 

-- -- 0.91 -- Perceived usefulness 
-- -- -- -- Perceived ease of use 
-- -- 0.93 -- Perceived playfulness 
-- -- 0.78 0.86 Attitude 

0.65 0.33 0.82 0.56 Intention to use 

Table 4.28: Total effects of independent variables on independent variables 

 
 Personal innovativeness Personality 
Perceived usefulness 0.51  0.24  
Perceived ease of use 0.64  0.27  
Perceived playfulness 0.60  0.25  
Attitude 0.44  0.21  
Intention to use 0.49  0.22  

Table 4.29: Total effects of independent variables on dependent variables 
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4.4 Model’s Overall Goodness of Fit 

In this part we had used two common model-fit measures to assess the model’s overall 

goodness of fit: Ration of Chi-square to degree of freedom (df) and root mean square error of 

approximation (RSMEA) According to these test we can tell that, from the model is totally 

in a good condition. The results obtained from Lisrel 8.53 are as follow: 

 

• Degrees of Freedom = 551 

• Full Information ML Chi-Square  = 1704.81 (P = 0.0) 

• Root Mean Square Error of Approximation (RMSEA) = 0.074 

• 90 Percent Confidence Interval for RMSEA = (0.070 ; 0.078) 

• P-Value for Test of Close Fit (RMSEA < 0.05) = 0.00 

And the two fit measures obtained from above results are as follow: 

1. The value of Chi-square divided to degree of freedom is 3.094 and  approximately 

equal to the recommended value 3.00 ( 094.3
551

81.17042

==
df
χ ).  

2. The RMSEA value of the model is equal to 0.074, which is approximately equal  
to the recommended value 0.08. 

 
 

4.5 Suggested Modifications For Model 

In addition to the above results the Lisrel 8.53 has suggested some modifications 

in order to obtain better relations between the dependent and independent variables. 

These modifications could be considered as some practical guides for future study and 

researches. Fro example, the figure presents that making a relation between personality 

and perceived playfulness may results to 12.68 units decrease in chi-square of the model. 

The other suggested modifications could be find in figure 4.11.  
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Figure 4.11: Suggested modifications by Lisrel 
 

 

4.6 Additional Statistics and Comparisons 

This section that contains some additional statistics regard branches and the 

customers, could be break down into two parts. First part contains some statistics regard 

respondent’s banking service usage, preferences in receiving banking recommendations 

and total idea of the respondents regard a banking recommender system, which could be 

more useful for Tejarat bank to be aware of its customer’s preferences and ideas. The 

second part has been assigned to Tukey HSD analysis, which compares each branch’s 

customers separately with the other ones from different dimensions. Because, Tukey 

analysis contains very detailed and extended results and tables, so it has been presented 

here as an additional part and also some of tables has been moved to Appendix C.  
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In the survey’s questionnaire there were two questions asking about which Tejarat 

bank services do customers use, and if a recommender system has been developed by 

Tejarat bank in future, in which fields do they like to receive recommendations from this 

system?  Table 4.30 shows the outcomes of these two questions. 

Service Answer Frequency Percent 

Yes 190 49.9 

No 191 50.1 

ATM 

Total 381 100 

Yes 165 43.3 

No 216 57.6 

Telephone Bank 

Total 381 100 

Yes 70 18.4 

No 311 81.6 

Internet Banking 

Total 381 100 

Yes 116 30.4 

No 265 69.6 

Other 

Total 381 100 

       Table 4.30: Banking services usage by the respondents 

As, it can be extracted form table 4.30, ATM has more users (190 users) in comparison 

with the other available services offered by Tejarat bank. The second preferred service is 

Telephone bank (reports the account balance by phone or fax), with 165 users. According 

to the statistics a very less attention has been paid to the Internet banking and its benefits 

of usage, by Tejarat bank customers. This could be because of many reasons, such as a 

premature introduction of internet banking, imperfect internet banking system, lack of 

enough knowledge by customers and many more reasons that could be discussed in 

detailed. 

 The results for the second question, which was asking the respondents: “In which 

fields you are interested to receive recommendations?” are summarized in table 4.31 in. 



 99

In addition to the above question, the Tejarat bank customer’s tendency and idea, 

concerning the most convenient methods of receiving the recommendations are 

summarized in table 4.32. As well as the previous questions, the results obtained from 

this question could be also useful for the Tejarat bank’s decision makers, in 

implementation phase of a banking recommender system.  

 Finally according to the statistics, the respondent’s overall opinion to a banking 

recommender system was very positive, and they though this system will be useful for 

guiding them through their banking activities in future. Following results are some proofs 

for this claim. Almost all of the respondents (98%) believe that using a recommender 

system will be very useful in improving their performance in conducting their banking 

activities, also will guide them to have a better selection among several banking services, 

and will help them to not lose new opportunities (perceived usefulness). About 93% of 

the respondents believe that using such a system will be easy and free of effort for them 

(perceived ease of use). According to the answers of almost 90% of the whole 

respondents, they are very eager to try out new IT services offered by Tejarat bank. This 

result explains the personality character of the customers toward trying out new 

innovations (personal innovativeness). Nearly 93.4%, think that using a recommender 

system by a bank is good and wise idea. Besides, 87.9% were on this opinion, that all 

banks should use a similar system one day, and 89.7% will strongly recommend other to 

use this system. At last, for 79.5% their family members opinion regard this system has a 

great impact on their usage, and for 87.4%, the expert’s opinion has this great impact on 

system’s usage. 

The second part of this section is assigned to review of differences between each 

branch customers with the help of Post-hoc comparison (Tukey HSD). The post hoc test 

(or multiple comparison tests) can be used to determine the significant differences 

between group means in an analysis of variance setting.  

Because 16 branches were exist, and all of them has to be compared one by one in 

7 different variables, so the results which are presented in very extended tables are moved 

to Appendix C. These tables show the results of the Tukey HSD test in details, and totally  
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Service Answer Frequency Percent 
Yes 148 38.8 

No 233 61.2 
Loans 

Total 381 100 

Yes 103 27 

No 278 73 
Investment 

Total 381 100 

Yes 114 29.9 

No 267 70.1 
Revenue 

Accounts 
Total 381 100 

Yes 74 19.4 

No 307 80.6 
Saving 

accounts 
Total 381 100 

Yes 163 42.8 

No 218 57.2 
Current 

Accounts 
Total 381 100 

Yes 97 25.5 

No 284 74.5 
Credit & Debit 

Cards 
Total 381 100 

Yes 69 18.1 

No 312 81.9 
E-Banking 

Total 381 100 

Yes 36 9.4 

No 345 90.6 
Insurance 

Total 381 100 

Yes 29 7.6 

No 352 92.4 
Retirement 

Accounts 
Total 381 100 

Yes 160 42 

No 221 58 
Internet 

Banking 
Total 381 100 

Yes 86 22.6 

No 295 77.4 
All fields 

Total 381 100 

       Table 4.31: The fields, that the respondents were eager to receive recommendations 
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if the “Mean different (I-J)” value in these tables be positive, it means branch “I” value in 

that field is greater than branch “J”, and if this value be negative, it means branch “I” 

value is less than branch “J”.  

 

Recommendation Method
 

Answer Frequency Percent 

Yes 338 88.7 
No 13 3.5 
No idea 30 7.8 

Email 

Total 381 100 
Yes 339 89 
No 14 3.7 
No idea 28 7.3 

SMS 

Total 381 100 
Yes 286 75 
No 37 9.7 
No idea 58 15.3 

Fax 

Total 381 100 
Yes 312 81.9 
No 38 10 
No idea 31 8.1 

Direct Phone call 

Total 381 100 
Yes 335 88 
No 15 4 
No idea 31 8 

ATM display the 
recommendation after 
inserting the card 

Total 381 100 
Yes 351 92.2 
No 7 1.8 
No idea 23 6 

An internet account 
present the 
recommendation after 
login to the account Total 381 100 

 

   Table 4.32: Recommendation methods, preferred by respondents 

Finally, as it can be clearly obtained from table 4.32, most of the respondents 

(92.2 %) has a strong desire to receive recommendations when they log into their account 

through banks website, and while they are using their account for regular account 

checking. Eighty nine percent (89%) of the whole respondents were eager to receive 

recommendations due to the new offered banking services on their mobile phone and by 
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SMS (short message service). With a very little different, 88.7 % think that email is the 

best way of receiving suggestions form bank. In addition, 88 % were interested to be 

informed of the new offered banking services, by ATM machine and exactly after they 

have inserted their card into an ATM. At last, 81.9 % and 75 % think that direct phone 

call by a bank employee and sending a fax could be the best way of offering a new 

service by Tejarat bank. 
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Chapter Five 

Conclusions 
 

5 Conclusions 
 
In this chapter the findings, theoretical and practical implications of the research will be 
presented. I will then try to answer the issues posed in the research model, so I could 
answer my research question. Furthermore, I will also give the conclusions, limitations, 
the innovative part of the research and some suggestions for future researchers. The 
finding and conclusions are presented based upon the empirical data, and analysis 
derived in the previous chapter.  
 
 

5.1 Theoretical Implications 

The aim of this research has been to increase the understanding of factors that will 

affect the bank customer’s intention to adopt a new IT based system (banking 

recommender system), which could help and guide them step by step through selecting 

the most suitable and appropriate financial services among variety of available choices. 
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We tried to explain consumer’s opinion and behavior regard this system in Iran, by 

answering the research question of this study. 

The findings of this study provide preliminary evidence suggesting that intention 

to adopt, adoption and also behavioral intention are determined by different factors. 

Based on the obtained results from the research, perceived ease of use, attitude and 

perceived usefulness have the most significant influence on the banking recommender 

system (BRS) adoption respectively. Among these three factors, attitude has a direct 

effect on intention, while perceived ease of use and perceived usefulness has indirect 

effects on intention to use. Actually the indirect effect of external factor, personal 

innovativeness was weaker than these three factors. The other factor which has positive 

direct effect, on intention to use, but not very strong is perceived playfulness, and finally 

personality has a weak positive indirect effect on intention to use a BRS. So, we can 

claim that based on the findings, attitude plays the most important direct role, while 

perceived ease of use plays the most important indirect role in modifying a BRS intention 

to adopt. And finally the findings present a strong support to the existing theoretical links 

of the proposed extended TAM. 

 

5.2 Managerial Implications 

Since this research focused on a single technology and industry context, we have 

the possibilities to have a deeper insight about customer adoption behavior within the 

specific context and contribute to this industry problems more accurate. Results from the 

path analysis of this research show that from Tejarat bank customer’s point of view 

system’s ease of use and usefulness are important factors that can affect banking 

authorities and decision makers to pay more attention to these features of a BRS system. 

This could results to develop a more user-accepted banking recommender system, and 

also can provide better insights into the best ways to promote new services to bank’ 

potential costumers.  
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While, ease of use had shown a great indirect impact on intention to use the 

system, also its very strong and positive effect on the systems usefulness and playfulness 

was also considerable. All these facts revealed that, a very specific attention should be 

paid to this feature of a banking recommender system in Iran context. This has 

implications for design and implementation of the banking recommender system, and 

those specialists involved in designing this system should design it with technical features 

and instructions that allow the novice users to use them without being confused. 

Besides, the relationship of perceived usefulness with both attitude and intention 

was significant, indicating the importance of the system’s usefulness in forming the 

attitude and intention of inexperienced users of a banking recommender system. 

Although many of the respondents were eager to try out new IT based banking 

services, but in overall personal innovativeness did not show a direct positive effect on 

the system’s usefulness. This revealed that, an innovative part of a BRS could not affect 

on its usefulness from customer’s view, and most of the respondents were on this belief 

that they will try out this new system, only based on expert suggestions and their family 

members as well. This feature should be very well and carefully considered by the bank 

decision makers in the implementation phase of a BRS as well. 

At last as this research focuses on the phenomenon and situation of banking 

industry in Iran context, which is culturally different from other countries, so IT adoption 

behavior and perceptions of the Iranian decision makers may differ from the people in 

foreign countries. Thus, we hope this study provides a better understanding of bank 

customer’s opinion and intention regard a recommender system, for Iranian banking 

industry decision makers. 

 

5.3 Innovative Part of the Research 

This research is the first study in Iran to investigate and discuss on the factors, 

which affects a recommender system adoption in general and a banking recommender 
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system in specific. By considering the context, I tried to choose the most suitable research 

model and to be innovative in every part of the research, for example selecting the 

samples among the whole countries population, classified by their financial transaction 

records on Tejarat bank, and their geographical location as well. 

5.4 Limitations and Suggestions for Future Research 

There were some limitations during the research, which will be discussed as 

follow. Although the sample size was chosen among the whole countries population, but 

it was limited to only Tejarat bank customers, and this may effects on generalization of 

the findings to the whole population of Iran. So, future researches may be done across 

different samples from different governmental and private banks. Secondly, although the 

choices for each question were adopted from the previous studies and by expert’s 

opinion, but all possible alternatives might not have been included. In addition, the 

validated research framework proposed in this study can then serve as a basis for 

hypothesis formulation for future research in this area. 

5.5 Conclusion  

The main purpose of this study was to refine and propose an extended model, 

based on technology acceptance model (TAM), in order to determine and investigate on 

factors that influence and motivates banking recommender system adoption. Overall 

results revealed that the theory of acceptance model (TAM) provides a good 

understanding of these factors. Also, the findings indicate that, the proposed extended 

TAM model is a quite good predictor of Iranian bank customer’s behavior toward a new 

information technology based banking service.  

The other contribution of this study was to propose and tests a series of 

hypotheses pertaining to the factors that influence adoption of a recommender system at 

organizational level in Iran’s banking sector. According to the statistical results, 

perceived innovativeness has no meaningful positive effect on usefulness of the system, 

and the following factors: perceived ease of use, attitude and perceived usefulness, play 

the most significant role in banking recommender system adoption in Iran, respectively. 
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In general, the model was supported by the results, and finally the respondents had shown 

a very great intention to the implementation of a banking recommender system, which 

could help and guide them through their banking activities. 
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Appendix A. Questionnaire (English version) 

 
Part 1. Demographic characteristics of the respondent (Please select your choice of 

answer) 

Gender: Male/Female 

Age Group: 18-25   /   26-40   /   41-60  /   over 61 

Occupation: House keeper / Private / Governmental / Student / Working in Private 

Company / Manufacturing / No Job / Bank or Financial institution / Other 

Education:  High school no degree / High school degree / University Degree / Master 

or Doctorate degree  

Access to Internet:  No / From home / From work 

Hours of using Internet per week:   less than 5  / between 5 and 15 / more than 15 

 

Part 2. 

1. I use more than one bank to accomplish my banking tasks.   Yes / No 

2. I prefer to conduct my banking activities through one bank.   Yes/No  

3. Which one / ones do you use in use banking activities?   ATM / Telephone Bank / 

Internet  

Perceived usefulness 

4. Using a banking recommender system would improve my performance in conducting 

banking tasks. 

5. Using a banking recommender system would help me to have a better selection 

among different available choices. 

6. Using the banking recommender system would enable me to accomplish my banking 

tasks more quickly. 

7. Using this recommender system will have critical role in supporting my banking 

activities. 

8. By Using a banking recommender system, I would not lose opportunities. 

9. Using a banking recommender system would help me to have access to updated 

information regard banking activities and services. 
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10. Using a banking recommender system would help me to have access to more valuable 

information, in time. 

11. Overall, I find the use banking recommender system useful. 

 

Perceived ease of use 

12. I find my interaction with the use of the banking recommender system clear and 

understandable. 

13. I believe learning to use Banking recommender system will be easy for me. 

14. I think it will be easy to use Banking recommender system. 

15. If needed, I will spend lots of time to learn how to use it. 

16. I like to receive recommendations from the system, by the most convenient ways that 

I prefer. 

17. I prefer this system to be flexible to interact with. 

18. Overall, I found using this system free of effort. 

19. I think email is the easiest and most convenient way of having recommendations from 

this system. 

20. I think SMS is the easiest and most convenient way of having recommendations  

      from this system. 

21. I think Fax message is the easiest and most convenient way of having        

recommendations from this system. 

22. I think direct phone call from the bank is the easiest and most convenient way of        

having recommendations from this system. 

23. I prefer to receive recommendations from this system, when I enter my credit card to        

and ATM machine and during transaction process. 

24. I prefer to receive recommendations from this system, when I entered my account at        

the bank website. 

 

Attitude 

25. I would feel that using banking recommender system would be pleasant. 

26. Using banking recommender system is a good idea. 

27. I feel it is necessary to use this system. 
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28. In my opinion, all banks must use a banking recommender system. 

29. In my view, using banking recommender system is a wise idea. 

 

Intention to use 

30. I would see myself using the banking recommender system for handling my banking 

transactions. 

31. I am always, waiting to receive recommendations from this system. 

32. I will frequently use this banking recommender system in the future. 

33. I will strongly recommend others to use systems recommendations. 

 

Perceived playfulness 

34. As soon as I receive a suggestion from the system in any situation, I will try using it 

as soon as possible. 

35. I feel pleasant receiving suggestions form this system. 

36. I will consider this system’s recommendations. 

37. I believe the system recommendations are the best, and there is no need to investigate 

on them. 

38. I only prefer to have recommendations from this system, and I will ignore other 

recommendations from other parties. 

 

Personal innovativeness 

39. If I heard about a new IT, I would like to experiment with it. 

40. Among my peers, I am usually the first to try out new IT. 

41. In general, I am hesitant try out new IT. 

42. I like to experiment with new IT. 

 

Personality 

43. According to my personality, The opinions of my family members regard this system 

has a great impact on me. 

44. According to my personality, the experts opinion regard this system is very important 

for me. 
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45. According to my personality, I will not be the first users of this system. And I will 

stay until it, becomes very popular. 

 

46. Finally I am eager to receive recommendations from the system, in the following 

fields? 

Loans / investment / revenue accounts / saving accounts / current accounts / credit cards / 

e- banking / insurance / retirement facilities / internet banking / all the fields 
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Appendix B. Final Questionnaire (Farsi version) 
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Appendix C. Tukey HSD analysis  
 

Multiple Comparisons 
Tukey HSD  

95% Confidence 
Interval 

Dependent 
Variable 

(I) 
Branch (J) Branch 

Mean 
Difference (I-J) 

Std. 
Error Sig. 

Upper 
Bound 

Lower 
Bound 

Tehran 
center1 0.57698 0.27057 0.712 -0.3470 1.5009 

Tehran west1 0.52698 0.29276 0.897 -0.4727 1.5267 
Tehran east1 0.94517 0.32232 0.187 -0.1555 2.0458 
Tehran north1 0.59075 0.26138 0.621 -0.3018 1.4833 
Esfahan 1.36587(*) 0.21957 0.000 0.6161 2.1157 
Eilam 0.38061 0.22807 0.941 -0.3982 1.1594 
Markazi 0.35775 0.30561 0.998 -0.6859 1.4014 
Tehran north2 0.77916 0.26138 0.166 -0.1134 1.6717 
Tehran south1 0.18153 0.22214 1.000 -0.5770 0.9401 
Tehran 
center2 1.18254(*) 0.31338 0.015 0.1124 2.2527 

Tehran east2 -0.16468 0.28737 1.000 -1.1460 0.8166 
Fars 0.26840 0.24174 0.999 -0.5571 1.0939 
Tehran west2 0.58852 0.25408 0.579 -0.2791 1.4562 

Gilan 

Tehran south2 0.79365 0.40088 0.809 -0.5753 2.1626 
Gilan -0.57698 0.27057 0.712 -1.5009 0.3470 
Tehran west1 -0.05000 0.29579 1.000 -1.0601 0.9601 
Tehran east1 0.36818 0.32507 0.998 -0.7419 1.4783 
Tehran north1 0.01377 0.26477 1.000 -0.8904 0.9179 
Esfahan .78889(*) 0.22360 0.035 0.0253 1.5524 
Eilam -0.19638 0.23195 1.000 -0.9884 0.5957 
Markazi -0.21923 0.30852 1.000 -1.2728 0.8343 
Tehran north2 0.20217 0.26477 1.000 -0.7020 1.1063 
Tehran south1 -0.39545 0.22612 0.916 -1.1676 0.3767 
Tehran 
center2 0.60556 0.31621 0.844 -0.4743 1.6854 

Tehran east2 -0.74167 0.29046 0.405 -1.7335 0.2502 
Fars -0.30859 0.24540 0.995 -1.1466 0.5294 
Tehran west2 0.01154 0.25757 1.000 -0.8680 0.8911 

Tehran 
center1 

Tehran south2 0.21667 0.40310 1.000 -1.1598 1.5932 
Gilan -0.52698 0.29276 0.897 -1.5267 0.4727 
Tehran 
center1 0.05000 0.29579 1.000 -0.9601 1.0601 

Tehran east1 0.41818 0.34376 0.997 -0.7557 1.5921 
Tehran north1 0.06377 0.28741 1.000 -0.9177 1.0452 
Esfahan 0.83889 0.24999 0.060 -0.0148 1.6926 
Eilam -0.14638 0.25749 1.000 -1.0256 0.7329 
Markazi -0.16923 0.32815 1.000 -1.2898 0.9514 
Tehran north2 0.25217 0.28741 1.000 -0.7293 1.2336 
Tehran south1 -0.34545 0.25225 0.989 -1.2069 0.5159 

in 

Tehran 
west1 

Tehran 
0.65556 0.33540 0.823 -0.4898 1.8009 
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center2 
Tehran east2 -0.69167 0.31123 0.649 -1.7545 0.3711 
Fars -0.25859 0.26967 1.000 -1.1795 0.6623 
Tehran west2 0.06154 0.28078 1.000 -0.8973 1.0204 
Tehran south2 0.26667 0.41831 1.000 -1.1618 1.6951 
Gilan -0.94517 0.32232 0.187 -2.0458 0.1555 
Tehran 
center1 -0.36818 0.32507 0.998 -1.4783 0.7419 

Tehran west1 -0.41818 0.34376 0.997 -1.5921 0.7557 
Tehran north1 -0.35441 0.31746 0.999 -1.4385 0.7297 
Esfahan 0.42071 0.28403 0.978 -0.5492 1.3906 
Eilam -0.56456 0.29065 0.830 -1.5571 0.4280 
Markazi -0.58741 0.35477 0.945 -1.7989 0.6241 
Tehran north2 -0.16601 0.31746 1.000 -1.2501 0.9181 
Tehran south1 -0.76364 0.28603 0.328 -1.7404 0.2131 
Tehran 
center2 0.23737 0.36148 1.000 -0.9970 1.4718 

Tehran east2 -1.10985 0.33919 0.076 -2.2681 0.0484 
Fars -0.67677 0.30150 0.632 -1.7063 0.3528 
Tehran west2 -0.35664 0.31148 0.998 -1.4203 0.7070 

Tehran 
east1 

Tehran south2 -0.15152 0.43951 1.000 -1.6524 1.3493 
Gilan -0.59075 0.26138 0.621 -1.4833 0.3018 
Tehran 
center1 -0.01377 0.26477 1.000 -0.9179 0.8904 

Tehran west1 -0.06377 0.28741 1.000 -1.0452 0.9177 
Tehran east1 0.35441 0.31746 0.999 -0.7297 1.4385 
Esfahan .77512(*) 0.21238 0.023 0.0499 1.5004 
Eilam -0.21014 0.22115 1.000 -0.9653 0.5451 
Markazi -0.23300 0.30049 1.000 -1.2591 0.7931 
Tehran north2 0.18841 0.25537 1.000 -0.6836 1.0604 
Tehran south1 -0.40922 0.21504 0.850 -1.1435 0.3251 
Tehran 
center2 0.59179 0.30838 0.842 -0.4613 1.6449 

Tehran east2 -0.75543 0.28192 0.322 -1.7181 0.2073 
Fars -0.32235 0.23523 0.989 -1.1256 0.4809 
Tehran west2 -0.00223 0.24789 1.000 -0.8487 0.8443 

Tehran 
north1 

Tehran south2 0.20290 0.39698 1.000 -1.1527 1.5585 
Gilan -1.36587(*) 0.21957 0.000 -2.1157 -0.6161 
Tehran 
center1 -.78889(*) 0.22360 0.035 -1.5524 -0.0253 

Tehran west1 -0.83889 0.24999 0.060 -1.6926 0.0148 
Tehran east1 -0.42071 0.28403 0.978 -1.3906 0.5492 
Tehran north1 -.77512(*) 0.21238 0.023 -1.5004 -0.0499 
Eilam -.98527(*) 0.16971 0.000 -1.5648 -0.4057 
Markazi -1.00812(*) 0.26493 0.014 -1.9128 -0.1034 
Tehran north2 -0.58671 0.21238 0.272 -1.3120 0.1385 
Tehran south1 -1.18434(*) 0.16166 0.000 -1.7364 -0.6323 
Tehran 
center2 -0.18333 0.27385 1.000 -1.1185 0.7518 

Tehran east2 -1.53056(*) 0.24366 0.000 -2.3626 -0.6985 

Esfahan 

Fars -1.09747(*) 0.18768 0.000 -1.7384 -0.4566 
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Tehran west2 -.77735(*) 0.20333 0.013 -1.4717 -0.0830 
Tehran south2 -0.57222 0.37079 0.969 -1.8384 0.6940 
Gilan -0.38061 0.22807 0.941 -1.1594 0.3982 
Tehran 
center1 0.19638 0.23195 1.000 -0.5957 0.9884 

Tehran west1 0.14638 0.25749 1.000 -0.7329 1.0256 
Tehran east1 0.56456 0.29065 0.830 -0.4280 1.5571 
Tehran north1 0.21014 0.22115 1.000 -0.5451 0.9653 
Esfahan .98527(*) 0.16971 0.000 0.4057 1.5648 
Markazi -0.02285 0.27201 1.000 -0.9517 0.9060 
Tehran north2 0.39855 0.22115 0.896 -0.3567 1.1538 
Tehran south1 -0.19908 0.17303 0.998 -0.7899 0.3918 
Tehran 
center2 0.80193 0.28071 0.222 -0.1566 1.7605 

Tehran east2 -0.54529 0.25134 0.686 -1.4036 0.3130 
Fars -0.11221 0.19756 1.000 -0.7868 0.5624 
Tehran west2 0.20792 0.21248 1.000 -0.5177 0.9335 

Eilam 

Tehran south2 0.41304 0.37589 0.999 -0.8706 1.6966 
Gilan -0.35775 0.30561 0.998 -1.4014 0.6859 
Tehran 
center1 0.21923 0.30852 1.000 -0.8343 1.2728 

Tehran west1 0.16923 0.32815 1.000 -0.9514 1.2898 
Tehran east1 0.58741 0.35477 0.945 -0.6241 1.7989 
Tehran north1 0.23300 0.30049 1.000 -0.7931 1.2591 
Esfahan 1.00812(*) 0.26493 0.014 0.1034 1.9128 
Eilam 0.02285 0.27201 1.000 -0.9060 0.9517 
Tehran north2 0.42140 0.30049 0.987 -0.6047 1.4475 
Tehran south1 -0.17622 0.26706 1.000 -1.0882 0.7358 
Tehran 
center2 0.82479 0.34667 0.532 -0.3590 2.0086 

Tehran east2 -0.52244 0.32336 0.954 -1.6266 0.5818 
Fars -0.08936 0.28357 1.000 -1.0577 0.8790 
Tehran west2 0.23077 0.29416 1.000 -0.7737 1.2353 

Markazi 

Tehran south2 0.43590 0.42741 1.000 -1.0236 1.8954 
Gilan -0.77916 0.26138 0.166 -1.6717 0.1134 
Tehran 
center1 -0.20217 0.26477 1.000 -1.1063 0.7020 

Tehran west1 -0.25217 0.28741 1.000 -1.2336 0.7293 
Tehran east1 0.16601 0.31746 1.000 -0.9181 1.2501 
Tehran north1 -0.18841 0.25537 1.000 -1.0604 0.6836 
Esfahan 0.58671 0.21238 0.272 -0.1385 1.3120 
Eilam -0.39855 0.22115 0.896 -1.1538 0.3567 
Markazi -0.42140 0.30049 0.987 -1.4475 0.6047 
Tehran south1 -0.59763 0.21504 0.263 -1.3319 0.1367 
Tehran 
center2 0.40338 0.30838 0.993 -0.6497 1.4565 

Tehran east2 -0.94384 0.28192 0.061 -1.9065 0.0189 
Fars -0.51076 0.23523 0.685 -1.3140 0.2925 
Tehran west2 -0.19064 0.24789 1.000 -1.0371 0.6559 

Tehran 
north2 

Tehran south2 0.01449 0.39698 1.000 -1.3411 1.3701 
Tehran Gilan -0.18153 0.22214 1.000 -0.9401 0.5770 
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Tehran 
center1 0.39545 0.22612 0.916 -0.3767 1.1676 

Tehran west1 0.34545 0.25225 0.989 -0.5159 1.2069 
Tehran east1 0.76364 0.28603 0.328 -0.2131 1.7404 
Tehran north1 0.40922 0.21504 0.850 -0.3251 1.1435 
Esfahan 1.18434(*) 0.16166 0.000 0.6323 1.7364 
Eilam 0.19908 0.17303 0.998 -0.3918 0.7899 
Markazi 0.17622 0.26706 1.000 -0.7358 1.0882 
Tehran north2 0.59763 0.21504 0.263 -0.1367 1.3319 
Tehran 
center2 1.00101(*) 0.27592 0.025 0.0588 1.9432 

Tehran east2 -0.34621 0.24598 0.986 -1.1862 0.4938 
Fars 0.08687 0.19068 1.000 -0.5643 0.7380 
Tehran west2 0.40699 0.20610 0.812 -0.2968 1.1108 

south1 

Tehran south2 0.61212 0.37232 0.948 -0.6593 1.8835 
Gilan -1.18254(*) 0.31338 0.015 -2.2527 -0.1124 
Tehran 
center1 -0.60556 0.31621 0.844 -1.6854 0.4743 

Tehran west1 -0.65556 0.33540 0.823 -1.8009 0.4898 
Tehran east1 -0.23737 0.36148 1.000 -1.4718 0.9970 
Tehran north1 -0.59179 0.30838 0.842 -1.6449 0.4613 
Esfahan 0.18333 0.27385 1.000 -0.7518 1.1185 
Eilam -0.80193 0.28071 0.222 -1.7605 0.1566 
Markazi -0.82479 0.34667 0.532 -2.0086 0.3590 
Tehran north2 -0.40338 0.30838 0.993 -1.4565 0.6497 
Tehran south1 -1.00101(*) 0.27592 0.025 -1.9432 -0.0588 
Tehran east2 -1.34722(*) 0.33071 0.005 -2.4765 -0.2179 
Fars -0.91414 0.29192 0.113 -1.9110 0.0827 
Tehran west2 -0.59402 0.30222 0.817 -1.6261 0.4380 

Tehran 
center2 

Tehran south2 -0.38889 0.43299 1.000 -1.8675 1.0897 
Gilan 0.16468 0.28737 1.000 -0.8166 1.1460 
Tehran 
center1 0.74167 0.29046 0.405 -0.2502 1.7335 

Tehran west1 0.69167 0.31123 0.649 -0.3711 1.7545 
Tehran east1 1.10985 0.33919 0.076 -0.0484 2.2681 
Tehran north1 0.75543 0.28192 0.322 -0.2073 1.7181 
Esfahan 1.53056(*) 0.24366 0.000 0.6985 2.3626 
Eilam 0.54529 0.25134 0.686 -0.3130 1.4036 
Markazi 0.52244 0.32336 0.954 -0.5818 1.6266 
Tehran north2 0.94384 0.28192 0.061 -0.0189 1.9065 
Tehran south1 0.34621 0.24598 0.986 -0.4938 1.1862 
Tehran 
center2 1.34722(*) 0.33071 0.005 0.2179 2.4765 

Fars 0.43308 0.26381 0.948 -0.4678 1.3340 
Tehran west2 0.75321 0.27516 0.287 -0.1864 1.6928 

Tehran 
east2 

Tehran south2 0.95833 0.41456 0.582 -0.4573 2.3740 
Gilan -0.26840 0.24174 0.999 -1.0939 0.5571 
Tehran 
center1 0.30859 0.24540 0.995 -0.5294 1.1466 

Tehran west1 0.25859 0.26967 1.000 -0.6623 1.1795 

Fars 

Tehran east1 0.67677 0.30150 0.632 -0.3528 1.7063 
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Tehran north1 0.32235 0.23523 0.989 -0.4809 1.1256 
Esfahan 1.09747(*) 0.18768 0.000 0.4566 1.7384 
Eilam 0.11221 0.19756 1.000 -0.5624 0.7868 
Markazi 0.08936 0.28357 1.000 -0.8790 1.0577 
Tehran north2 0.51076 0.23523 0.685 -0.2925 1.3140 
Tehran south1 -0.08687 0.19068 1.000 -0.7380 0.5643 
Tehran 
center2 0.91414 0.29192 0.113 -0.0827 1.9110 

Tehran east2 -0.43308 0.26381 0.948 -1.3340 0.4678 
Tehran west2 0.32012 0.22709 0.986 -0.4553 1.0956 
Tehran south2 0.52525 0.38434 0.990 -0.7872 1.8377 
Gilan -0.58852 0.25408 0.579 -1.4562 0.2791 
Tehran 
center1 -0.01154 0.25757 1.000 -0.8911 0.8680 

Tehran west1 -0.06154 0.28078 1.000 -1.0204 0.8973 
Tehran east1 0.35664 0.31148 0.998 -0.7070 1.4203 
Tehran north1 0.00223 0.24789 1.000 -0.8443 0.8487 
Esfahan .77735(*) 0.20333 0.013 0.0830 1.4717 
Eilam -0.20792 0.21248 1.000 -0.9335 0.5177 
Markazi -0.23077 0.29416 1.000 -1.2353 0.7737 
Tehran north2 0.19064 0.24789 1.000 -0.6559 1.0371 
Tehran south1 -0.40699 0.20610 0.812 -1.1108 0.2968 
Tehran 
center2 0.59402 0.30222 0.817 -0.4380 1.6261 

Tehran east2 -0.75321 0.27516 0.287 -1.6928 0.1864 
Fars -0.32012 0.22709 0.986 -1.0956 0.4553 

Tehran 
west2 

Tehran south2 0.20513 0.39222 1.000 -1.1342 1.5445 
Gilan -0.79365 0.40088 0.809 -2.1626 0.5753 
Tehran 
center1 -0.21667 0.40310 1.000 -1.5932 1.1598 

Tehran west1 -0.26667 0.41831 1.000 -1.6951 1.1618 
Tehran east1 0.15152 0.43951 1.000 -1.3493 1.6524 
Tehran north1 -0.20290 0.39698 1.000 -1.5585 1.1527 
Esfahan 0.57222 0.37079 0.969 -0.6940 1.8384 
Eilam -0.41304 0.37589 0.999 -1.6966 0.8706 
Markazi -0.43590 0.42741 1.000 -1.8954 1.0236 
Tehran north2 -0.01449 0.39698 1.000 -1.3701 1.3411 
Tehran south1 -0.61212 0.37232 0.948 -1.8835 0.6593 
Tehran 
center2 0.38889 0.43299 1.000 -1.0897 1.8675 

Tehran east2 -0.95833 0.41456 0.582 -2.3740 0.4573 
Fars -0.52525 0.38434 0.990 -1.8377 0.7872 

Tehran 
south2 

Tehran west2 -0.20513 0.39222 1.000 -1.5445 1.1342 
Tehran 
center1 -0.08413 0.30027 1.000 -1.1095 0.9413 

Tehran west1 -0.00635 0.32490 1.000 -1.1158 1.1031 
Tehran east1 0.53102 0.35770 0.978 -0.6905 1.7525 
Tehran north1 0.26225 0.29007 1.000 -0.7283 1.2528 
Esfahan 0.60476 0.24367 0.456 -0.2274 1.4369 
Eilam -0.44339 0.25398 0.917 -1.3107 0.4239 

person Gilan 

Markazi 0.06716 0.33916 1.000 -1.0911 1.2254 
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Tehran north2 0.40718 0.29007 0.987 -0.5834 1.3977 
Tehran south1 -0.63261 0.24653 0.396 -1.4745 0.2093 
Tehran 
center2 0.29365 0.34778 1.000 -0.8940 1.4813 

Tehran east2 -0.85913 0.31892 0.313 -1.9482 0.2300 
Fars -0.30736 0.26827 0.998 -1.2235 0.6088 
Tehran west2 0.91331 0.28197 0.084 -0.0496 1.8762 
Tehran south2 0.51587 0.44488 0.998 -1.0034 2.0351 
Gilan 0.08413 0.30027 1.000 -0.9413 1.1095 
Tehran west1 0.07778 0.32826 1.000 -1.0432 1.1988 
Tehran east1 0.61515 0.36076 0.931 -0.6168 1.8471 
Tehran north1 0.34638 0.29384 0.998 -0.6570 1.3498 
Esfahan 0.68889 0.24814 0.265 -0.1585 1.5363 
Eilam -0.35926 0.25828 0.988 -1.2412 0.5227 
Markazi 0.15128 0.34239 1.000 -1.0179 1.3205 
Tehran north2 0.49130 0.29384 0.940 -0.5121 1.4947 
Tehran south1 -0.54848 0.25095 0.675 -1.4054 0.3085 
Tehran 
center2 0.37778 0.35093 0.999 -0.8206 1.5762 

Tehran east2 -0.77500 0.32235 0.513 -1.8758 0.3258 
Fars -0.22323 0.27234 1.000 -1.1533 0.7068 
Tehran west2 .99744(*) 0.28584 0.040 0.0213 1.9736 

Tehran 
center1 

Tehran south2 0.60000 0.44735 0.991 -0.9276 2.1276 
Gilan 0.00635 0.32490 1.000 -1.1031 1.1158 
Tehran 
center1 -0.07778 0.32826 1.000 -1.1988 1.0432 

Tehran east1 0.53737 0.38150 0.986 -0.7654 1.8402 
Tehran north1 0.26860 0.31896 1.000 -0.8206 1.3578 
Esfahan 0.61111 0.27743 0.663 -0.3363 1.5585 
Eilam -0.43704 0.28653 0.972 -1.4155 0.5414 
Markazi 0.07350 0.36418 1.000 -1.1701 1.3171 
Tehran north2 0.41353 0.31896 0.994 -0.6757 1.5027 
Tehran south1 -0.62626 0.27994 0.638 -1.5822 0.3297 
Tehran 
center2 0.30000 0.37222 1.000 -0.9711 1.5711 

Tehran east2 -0.85278 0.34540 0.466 -2.0323 0.3267 
Fars -0.30101 0.29927 1.000 -1.3230 0.7210 
Tehran west2 0.91966 0.31161 0.178 -0.1445 1.9838 

Tehran 
west1 

Tehran south2 0.52222 0.46423 0.999 -1.0631 2.1075 
Gilan -0.53102 0.35770 0.978 -1.7525 0.6905 
Tehran 
center1 -0.61515 0.36076 0.931 -1.8471 0.6168 

Tehran west1 -0.53737 0.38150 0.986 -1.8402 0.7654 
Tehran north1 -0.26877 0.35231 1.000 -1.4719 0.9343 
Esfahan 0.07374 0.31521 1.000 -1.0027 1.1502 
Eilam -0.97441 0.32325 0.153 -2.0783 0.1295 
Markazi -0.46387 0.39372 0.998 -1.8084 0.8806 
Tehran north2 -0.12385 0.35231 1.000 -1.3270 1.0793 
Tehran south1 -1.16364(*) 0.31743 0.022 -2.2476 -0.0797 

Tehran 
east1 

Tehran 
center2 -0.23737 0.40117 1.000 -1.6073 1.1326 
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Tehran east2 -1.39015(*) 0.37642 0.020 -2.6756 -0.1047 
Fars -0.83838 0.33460 0.439 -1.9810 0.3042 
Tehran west2 0.38228 0.34567 0.999 -0.7982 1.5627 
Tehran south2 -0.01515 0.48776 1.000 -1.6808 1.6505 
Gilan -0.26225 0.29007 1.000 -1.2528 0.7283 
Tehran 
center1 -0.34638 0.29384 0.998 -1.3498 0.6570 

Tehran west1 -0.26860 0.31896 1.000 -1.3578 0.8206 
Tehran east1 0.26877 0.35231 1.000 -0.9343 1.4719 
Esfahan 0.34251 0.23569 0.982 -0.4624 1.1474 
Eilam -0.70564 0.24634 0.218 -1.5469 0.1356 
Markazi -0.19509 0.33348 1.000 -1.3339 0.9437 
Tehran north2 0.14493 0.28340 1.000 -0.8229 1.1127 
Tehran south1 -.89486(*) 0.23864 0.017 -1.7098 -0.0799 
Tehran 
center2 0.03140 0.34224 1.000 -1.1373 1.2001 

Tehran east2 -1.12138(*) 0.31287 0.029 -2.1898 -0.0530 
Fars -0.56961 0.26105 0.678 -1.4611 0.3218 
Tehran west2 0.65106 0.27510 0.541 -0.2884 1.5905 

Tehran 
north1 

Tehran south2 0.25362 0.44056 1.000 -1.2509 1.7581 
Gilan -0.60476 0.24367 0.456 -1.4369 0.2274 
Tehran 
center1 -0.68889 0.24814 0.265 -1.5363 0.1585 

Tehran west1 -0.61111 0.27743 0.663 -1.5585 0.3363 
Tehran east1 -0.07374 0.31521 1.000 -1.1502 1.0027 
Tehran north1 -0.34251 0.23569 0.982 -1.1474 0.4624 
Eilam -1.04815(*) 0.18952 0.000 -1.6954 -0.4009 
Markazi -0.53761 0.29401 0.885 -1.5416 0.4664 
Tehran north2 -0.19758 0.23569 1.000 -1.0025 0.6073 
Tehran south1 -1.23737(*) 0.17941 0.000 -1.8500 -0.6247 
Tehran 
center2 -0.31111 0.30391 1.000 -1.3489 0.7267 

Tehran east2 -1.46389(*) 0.27041 0.000 -2.3873 -0.5405 
Fars -.91212(*) 0.20829 0.001 -1.6234 -0.2008 
Tehran west2 0.30855 0.22565 0.990 -0.4620 1.0791 

Esfahan 

Tehran south2 -0.08889 0.41150 1.000 -1.4941 1.3163 
Gilan 0.44339 0.25398 0.917 -0.4239 1.3107 
Tehran 
center1 0.35926 0.25828 0.988 -0.5227 1.2412 

Tehran west1 0.43704 0.28653 0.972 -0.5414 1.4155 
Tehran east1 0.97441 0.32325 0.153 -0.1295 2.0783 
Tehran north1 0.70564 0.24634 0.218 -0.1356 1.5469 
Esfahan 1.04815(*) 0.18952 0.000 0.4009 1.6954 
Markazi 0.51054 0.30261 0.936 -0.5228 1.5439 
Tehran north2 .85056(*) 0.24634 0.044 0.0093 1.6918 
Tehran south1 -0.18923 0.19318 1.000 -0.8489 0.4705 
Tehran 
center2 0.73704 0.31224 0.546 -0.3292 1.8033 

Tehran east2 -0.41574 0.27974 0.978 -1.3710 0.5395 
Fars 0.13603 0.22026 1.000 -0.6161 0.8882 

Eilam 

Tehran west2 1.35670(*) 0.23675 0.000 0.5482 2.1652 
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Tehran south2 0.95926 0.41769 0.594 -0.4671 2.3856 
Gilan -0.06716 0.33916 1.000 -1.2254 1.0911 
Tehran 
center1 -0.15128 0.34239 1.000 -1.3205 1.0179 

Tehran west1 -0.07350 0.36418 1.000 -1.3171 1.1701 
Tehran east1 0.46387 0.39372 0.998 -0.8806 1.8084 
Tehran north1 0.19509 0.33348 1.000 -0.9437 1.3339 
Esfahan 0.53761 0.29401 0.885 -0.4664 1.5416 
Eilam -0.51054 0.30261 0.936 -1.5439 0.5228 
Tehran north2 0.34002 0.33348 1.000 -0.7988 1.4788 
Tehran south1 -0.69977 0.29638 0.546 -1.7119 0.3123 
Tehran 
center2 0.22650 0.38473 1.000 -1.0873 1.5403 

Tehran east2 -0.92628 0.35885 0.386 -2.1517 0.2992 
Fars -0.37451 0.31470 0.997 -1.4492 0.7002 
Tehran west2 0.84615 0.32645 0.379 -0.2687 1.9610 

Markazi 

Tehran south2 0.44872 0.47433 1.000 -1.1711 2.0685 
Gilan -0.40718 0.29007 0.987 -1.3977 0.5834 
Tehran 
center1 -0.49130 0.29384 0.940 -1.4947 0.5121 

Tehran west1 -0.41353 0.31896 0.994 -1.5027 0.6757 
Tehran east1 0.12385 0.35231 1.000 -1.0793 1.3270 
Tehran north1 -0.14493 0.28340 1.000 -1.1127 0.8229 
Esfahan 0.19758 0.23569 1.000 -0.6073 1.0025 
Eilam -.85056(*) 0.24634 0.044 -1.6918 -0.0093 
Markazi -0.34002 0.33348 1.000 -1.4788 0.7988 
Tehran south1 -1.03979(*) 0.23864 0.002 -1.8547 -0.2248 
Tehran 
center2 -0.11353 0.34224 1.000 -1.2822 1.0552 

Tehran east2 -1.26630(*) 0.31287 0.006 -2.3347 -0.1979 
Fars -0.71454 0.26105 0.287 -1.6060 0.1769 
Tehran west2 0.50613 0.27510 0.880 -0.4333 1.4456 

Tehran 
north2 

Tehran south2 0.10870 0.44056 1.000 -1.3958 1.6132 
Gilan 0.63261 0.24653 0.396 -0.2093 1.4745 
Tehran 
center1 0.54848 0.25095 0.675 -0.3085 1.4054 

Tehran west1 0.62626 0.27994 0.638 -0.3297 1.5822 
Tehran east1 1.16364(*) 0.31743 0.022 0.0797 2.2476 
Tehran north1 .89486(*) 0.23864 0.017 0.0799 1.7098 
Esfahan 1.23737(*) 0.17941 0.000 0.6247 1.8500 
Eilam 0.18923 0.19318 1.000 -0.4705 0.8489 
Markazi 0.69977 0.29638 0.546 -0.3123 1.7119 
Tehran north2 1.03979(*) 0.23864 0.002 0.2248 1.8547 
Tehran 
center2 0.92626 0.30621 0.149 -0.1194 1.9719 

Tehran east2 -0.22652 0.27298 1.000 -1.1587 0.7057 
Fars 0.32525 0.21162 0.970 -0.3974 1.0479 
Tehran west2 1.54592(*) 0.22873 0.000 0.7648 2.3270 

Tehran 
south1 

Tehran south2 1.14848 0.41320 0.263 -0.2625 2.5595 
Gilan -0.29365 0.34778 1.000 -1.4813 0.8940 Tehran 

center2 Tehran 
-0.37778 0.35093 0.999 -1.5762 0.8206 
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center1 
Tehran west1 -0.30000 0.37222 1.000 -1.5711 0.9711 
Tehran east1 0.23737 0.40117 1.000 -1.1326 1.6073 
Tehran north1 -0.03140 0.34224 1.000 -1.2001 1.1373 
Esfahan 0.31111 0.30391 1.000 -0.7267 1.3489 
Eilam -0.73704 0.31224 0.546 -1.8033 0.3292 
Markazi -0.22650 0.38473 1.000 -1.5403 1.0873 
Tehran north2 0.11353 0.34224 1.000 -1.0552 1.2822 
Tehran south1 -0.92626 0.30621 0.149 -1.9719 0.1194 
Tehran east2 -1.15278 0.36701 0.110 -2.4061 0.1005 
Fars -0.60101 0.32397 0.873 -1.7073 0.5053 
Tehran west2 0.61966 0.33540 0.877 -0.5257 1.7650 
Tehran south2 0.22222 0.48053 1.000 -1.4187 1.8632 
Gilan 0.85913 0.31892 0.313 -0.2300 1.9482 
Tehran 
center1 0.77500 0.32235 0.513 -0.3258 1.8758 

Tehran west1 0.85278 0.34540 0.466 -0.3267 2.0323 
Tehran east1 1.39015(*) 0.37642 0.020 0.1047 2.6756 
Tehran north1 1.12138(*) 0.31287 0.029 0.0530 2.1898 
Esfahan 1.46389(*) 0.27041 0.000 0.5405 2.3873 
Eilam 0.41574 0.27974 0.978 -0.5395 1.3710 
Markazi 0.92628 0.35885 0.386 -0.2992 2.1517 
Tehran north2 1.26630(*) 0.31287 0.006 0.1979 2.3347 
Tehran south1 0.22652 0.27298 1.000 -0.7057 1.1587 
Tehran 
center2 1.15278 0.36701 0.110 -0.1005 2.4061 

Fars 0.55177 0.29277 0.859 -0.4480 1.5516 
Tehran west2 1.77244(*) 0.30537 0.000 0.7296 2.8152 

Tehran 
east2 

Tehran south2 1.37500 0.46007 0.163 -0.1961 2.9461 
Gilan 0.30736 0.26827 0.998 -0.6088 1.2235 
Tehran 
center1 0.22323 0.27234 1.000 -0.7068 1.1533 

Tehran west1 0.30101 0.29927 1.000 -0.7210 1.3230 
Tehran east1 0.83838 0.33460 0.439 -0.3042 1.9810 
Tehran north1 0.56961 0.26105 0.678 -0.3218 1.4611 
Esfahan .91212(*) 0.20829 0.001 0.2008 1.6234 
Eilam -0.13603 0.22026 1.000 -0.8882 0.6161 
Markazi 0.37451 0.31470 0.997 -0.7002 1.4492 
Tehran north2 0.71454 0.26105 0.287 -0.1769 1.6060 
Tehran south1 -0.32525 0.21162 0.970 -1.0479 0.3974 
Tehran 
center2 0.60101 0.32397 0.873 -0.5053 1.7073 

Tehran east2 -0.55177 0.29277 0.859 -1.5516 0.4480 
Tehran west2 1.22067(*) 0.25202 0.000 0.3601 2.0813 

Fars 

Tehran south2 0.82323 0.42653 0.836 -0.6333 2.2798 
Gilan -0.91331 0.28197 0.084 -1.8762 0.0496 
Tehran 
center1 -.99744(*) 0.28584 0.040 -1.9736 -0.0213 

Tehran west1 -0.91966 0.31161 0.178 -1.9838 0.1445 

Tehran 
west2 

Tehran east1 -0.38228 0.34567 0.999 -1.5627 0.7982 
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Tehran north1 -0.65106 0.27510 0.541 -1.5905 0.2884 
Esfahan -0.30855 0.22565 0.990 -1.0791 0.4620 
Eilam -1.35670(*) 0.23675 0.000 -2.1652 -0.5482 
Markazi -0.84615 0.32645 0.379 -1.9610 0.2687 
Tehran north2 -0.50613 0.27510 0.880 -1.4456 0.4333 
Tehran south1 -1.54592(*) 0.22873 0.000 -2.3270 -0.7648 
Tehran 
center2 -0.61966 0.33540 0.877 -1.7650 0.5257 

Tehran east2 -1.77244(*) 0.30537 0.000 -2.8152 -0.7296 
Fars -1.22067(*) 0.25202 0.000 -2.0813 -0.3601 
Tehran south2 -0.39744 0.43527 1.000 -1.8839 1.0890 
Gilan -0.51587 0.44488 0.998 -2.0351 1.0034 
Tehran 
center1 -0.60000 0.44735 0.991 -2.1276 0.9276 

Tehran west1 -0.52222 0.46423 0.999 -2.1075 1.0631 
Tehran east1 0.01515 0.48776 1.000 -1.6505 1.6808 
Tehran north1 -0.25362 0.44056 1.000 -1.7581 1.2509 
Esfahan 0.08889 0.41150 1.000 -1.3163 1.4941 
Eilam -0.95926 0.41769 0.594 -2.3856 0.4671 
Markazi -0.44872 0.47433 1.000 -2.0685 1.1711 
Tehran north2 -0.10870 0.44056 1.000 -1.6132 1.3958 
Tehran south1 -1.14848 0.41320 0.263 -2.5595 0.2625 
Tehran 
center2 -0.22222 0.48053 1.000 -1.8632 1.4187 

Tehran east2 -1.37500 0.46007 0.163 -2.9461 0.1961 
Fars -0.82323 0.42653 0.836 -2.2798 0.6333 

Tehran 
south2 

Tehran west2 0.39744 0.43527 1.000 -1.0890 1.8839 
Tehran 
center1 0.51250 0.23014 0.645 -0.2734 1.2984 

Tehran west1 -0.12500 0.24902 1.000 -0.9753 0.7253 
Tehran east1 0.38636 0.27416 0.986 -0.5498 1.3225 
Tehran north1 0.52174 0.22232 0.556 -0.2374 1.2809 
Esfahan 0.17917 0.18676 1.000 -0.4586 0.8169 
Eilam 0.12766 0.19334 1.000 -0.5326 0.7879 
Markazi -0.15385 0.25995 1.000 -1.0415 0.7338 
Tehran north2 0.20807 0.22232 1.000 -0.5511 0.9673 
Tehran south1 0.16364 0.18895 1.000 -0.4816 0.8089 
Tehran 
center2 0.51042 0.26656 0.844 -0.3998 1.4206 

Tehran east2 -0.04688 0.24443 1.000 -0.8816 0.7878 
Fars 0.23485 0.20562 0.998 -0.4673 0.9370 
Tehran west2 0.23077 0.21611 0.999 -0.5072 0.9688 

Gilan 

Tehran south2 0.41667 0.34098 0.997 -0.7477 1.5810 
Gilan -0.51250 0.23014 0.645 -1.2984 0.2734 
Tehran west1 -0.63750 0.25160 0.419 -1.4966 0.2216 
Tehran east1 -0.12614 0.27650 1.000 -1.0703 0.8181 
Tehran north1 0.00924 0.22521 1.000 -0.7598 0.7783 
Esfahan -0.33333 0.19019 0.915 -0.9828 0.3161 
Eilam -0.38484 0.19665 0.822 -1.0564 0.2867 

use 

Tehran 
center1 

Markazi -0.66635 0.26242 0.415 -1.5625 0.2298 
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Tehran north2 -0.30443 0.22521 0.991 -1.0735 0.4646 
Tehran south1 -0.34886 0.19234 0.891 -1.0057 0.3079 
Tehran 
center2 -0.00208 0.26897 1.000 -0.9205 0.9164 

Tehran east2 -0.55938 0.24706 0.618 -1.4030 0.2843 
Fars -0.27765 0.20874 0.992 -0.9904 0.4351 
Tehran west2 -0.28173 0.21908 0.994 -1.0298 0.4664 
Tehran south2 -0.09583 0.34287 1.000 -1.2666 1.0750 
Gilan 0.12500 0.24902 1.000 -0.7253 0.9753 
Tehran 
center1 0.63750 0.25160 0.419 -0.2216 1.4966 

Tehran east1 0.51136 0.29240 0.916 -0.4871 1.5098 
Tehran north1 0.64674 0.24446 0.343 -0.1880 1.4815 
Esfahan 0.30417 0.21264 0.984 -0.4219 1.0303 
Eilam 0.25266 0.21844 0.998 -0.4933 0.9986 
Markazi -0.02885 0.27912 1.000 -0.9820 0.9243 
Tehran north2 0.33307 0.24446 0.990 -0.5017 1.1679 
Tehran south1 0.28864 0.21456 0.991 -0.4440 1.0213 
Tehran 
center2 0.63542 0.28528 0.645 -0.3388 1.6096 

Tehran east2 0.07813 0.26473 1.000 -0.8259 0.9821 
Fars 0.35985 0.22938 0.964 -0.4234 1.1431 
Tehran west2 0.35577 0.23883 0.977 -0.4598 1.1713 

Tehran 
west1 

Tehran south2 0.54167 0.35581 0.972 -0.6733 1.7567 
Gilan -0.38636 0.27416 0.986 -1.3225 0.5498 
Tehran 
center1 0.12614 0.27650 1.000 -0.8181 1.0703 

Tehran west1 -0.51136 0.29240 0.916 -1.5098 0.4871 
Tehran north1 0.13538 0.27003 1.000 -0.7867 1.0575 
Esfahan -0.20720 0.24159 1.000 -1.0322 0.6178 
Eilam -0.25870 0.24672 0.999 -1.1012 0.5838 
Markazi -0.54021 0.30176 0.901 -1.5707 0.4902 
Tehran north2 -0.17829 0.27003 1.000 -1.1004 0.7438 
Tehran south1 -0.22273 0.24329 1.000 -1.0535 0.6081 
Tehran 
center2 0.12405 0.30747 1.000 -0.9259 1.1740 

Tehran east2 -0.43324 0.28851 0.975 -1.4184 0.5519 
Fars -0.15152 0.25645 1.000 -1.0272 0.7242 
Tehran west2 -0.15559 0.26494 1.000 -1.0603 0.7491 

Tehran 
east1 

Tehran south2 0.03030 0.37384 1.000 -1.2463 1.3069 
Gilan -0.52174 0.22232 0.556 -1.2809 0.2374 
Tehran 
center1 -0.00924 0.22521 1.000 -0.7783 0.7598 

Tehran west1 -0.64674 0.24446 0.343 -1.4815 0.1880 
Tehran east1 -0.13538 0.27003 1.000 -1.0575 0.7867 
Esfahan -0.34257 0.18065 0.854 -0.9594 0.2743 
Eilam -0.39408 0.18744 0.733 -1.0342 0.2460 
Markazi -0.67559 0.25559 0.345 -1.5484 0.1972 
Tehran north2 -0.31366 0.21721 0.983 -1.0554 0.4281 
Tehran south1 -0.35810 0.18291 0.821 -0.9827 0.2665 

Tehran 
north1 

Tehran 
-0.01132 0.26231 1.000 -0.9070 0.8844 
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center2 
Tehran east2 -0.56861 0.23979 0.538 -1.3875 0.2502 
Fars -0.28689 0.20008 0.984 -0.9701 0.3963 
Tehran west2 -0.29097 0.21085 0.989 -1.0110 0.4290 
Tehran south2 -0.10507 0.33767 1.000 -1.2581 1.0480 
Gilan -0.17917 0.18676 1.000 -0.8169 0.4586 
Tehran 
center1 0.33333 0.19019 0.915 -0.3161 0.9828 

Tehran west1 -0.30417 0.21264 0.984 -1.0303 0.4219 
Tehran east1 0.20720 0.24159 1.000 -0.6178 1.0322 
Tehran north1 0.34257 0.18065 0.854 -0.2743 0.9594 
Eilam -0.05151 0.14348 1.000 -0.5415 0.4385 
Markazi -0.33301 0.22534 0.979 -1.1025 0.4365 
Tehran north2 0.02891 0.18065 1.000 -0.5880 0.6458 
Tehran south1 -0.01553 0.13751 1.000 -0.4851 0.4540 
Tehran 
center2 0.33125 0.23293 0.985 -0.4642 1.1267 

Tehran east2 -0.22604 0.20725 0.999 -0.9338 0.4817 
Fars 0.05568 0.15964 1.000 -0.4894 0.6008 
Tehran west2 0.05160 0.17295 1.000 -0.5390 0.6422 

Esfahan 

Tehran south2 0.23750 0.31539 1.000 -0.8395 1.3145 
Gilan -0.12766 0.19334 1.000 -0.7879 0.5326 
Tehran 
center1 0.38484 0.19665 0.822 -0.2867 1.0564 

Tehran west1 -0.25266 0.21844 0.998 -0.9986 0.4933 
Tehran east1 0.25870 0.24672 0.999 -0.5838 1.1012 
Tehran north1 0.39408 0.18744 0.733 -0.2460 1.0342 
Esfahan 0.05151 0.14348 1.000 -0.4385 0.5415 
Markazi -0.28151 0.23083 0.997 -1.0697 0.5067 
Tehran north2 0.08041 0.18744 1.000 -0.5597 0.7205 
Tehran south1 0.03598 0.14632 1.000 -0.4637 0.5356 
Tehran 
center2 0.38276 0.23824 0.956 -0.4308 1.1963 

Tehran east2 -0.17453 0.21320 1.000 -0.9026 0.5535 
Fars 0.10719 0.16729 1.000 -0.4641 0.6784 
Tehran west2 0.10311 0.18003 1.000 -0.5117 0.7179 

Eilam 

Tehran south2 0.28901 0.31933 1.000 -0.8014 1.3795 
Gilan 0.15385 0.25995 1.000 -0.7338 1.0415 
Tehran 
center1 0.66635 0.26242 0.415 -0.2298 1.5625 

Tehran west1 0.02885 0.27912 1.000 -0.9243 0.9820 
Tehran east1 0.54021 0.30176 0.901 -0.4902 1.5707 
Tehran north1 0.67559 0.25559 0.345 -0.1972 1.5484 
Esfahan 0.33301 0.22534 0.979 -0.4365 1.1025 
Eilam 0.28151 0.23083 0.997 -0.5067 1.0697 
Tehran north2 0.36192 0.25559 0.986 -0.5109 1.2347 
Tehran south1 0.31748 0.22716 0.987 -0.4582 1.0932 
Tehran 
center2 0.66426 0.29488 0.626 -0.3427 1.6712 

Tehran east2 0.10697 0.27504 1.000 -0.8322 1.0462 

Markazi 

Fars 0.38869 0.24120 0.955 -0.4350 1.2123 
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Tehran west2 0.38462 0.25021 0.970 -0.4698 1.2390 
Tehran south2 0.57051 0.36355 0.964 -0.6709 1.8119 
Gilan -0.20807 0.22232 1.000 -0.9673 0.5511 
Tehran 
center1 0.30443 0.22521 0.991 -0.4646 1.0735 

Tehran west1 -0.33307 0.24446 0.990 -1.1679 0.5017 
Tehran east1 0.17829 0.27003 1.000 -0.7438 1.1004 
Tehran north1 0.31366 0.21721 0.983 -0.4281 1.0554 
Esfahan -0.02891 0.18065 1.000 -0.6458 0.5880 
Eilam -0.08041 0.18744 1.000 -0.7205 0.5597 
Markazi -0.36192 0.25559 0.986 -1.2347 0.5109 
Tehran south1 -0.04444 0.18291 1.000 -0.6690 0.5802 
Tehran 
center2 0.30234 0.26231 0.998 -0.5934 1.1981 

Tehran east2 -0.25495 0.23979 0.999 -1.0738 0.5639 
Fars 0.02677 0.20008 1.000 -0.6565 0.7100 
Tehran west2 0.02269 0.21085 1.000 -0.6973 0.7427 

Tehran 
north2 

Tehran south2 0.20859 0.33767 1.000 -0.9445 1.3617 
Gilan -0.16364 0.18895 1.000 -0.8089 0.4816 
Tehran 
center1 0.34886 0.19234 0.891 -0.3079 1.0057 

Tehran west1 -0.28864 0.21456 0.991 -1.0213 0.4440 
Tehran east1 0.22273 0.24329 1.000 -0.6081 1.0535 
Tehran north1 0.35810 0.18291 0.821 -0.2665 0.9827 
Esfahan 0.01553 0.13751 1.000 -0.4540 0.4851 
Eilam -0.03598 0.14632 1.000 -0.5356 0.4637 
Markazi -0.31748 0.22716 0.987 -1.0932 0.4582 
Tehran north2 0.04444 0.18291 1.000 -0.5802 0.6690 
Tehran 
center2 0.34678 0.23469 0.979 -0.4546 1.1482 

Tehran east2 -0.21051 0.20923 1.000 -0.9250 0.5040 
Fars 0.07121 0.16219 1.000 -0.4826 0.6251 
Tehran west2 0.06713 0.17531 1.000 -0.5315 0.6658 

Tehran 
south1 

Tehran south2 0.25303 0.31669 1.000 -0.8284 1.3345 
Gilan -0.51042 0.26656 0.844 -1.4206 0.3998 
Tehran 
center1 0.00208 0.26897 1.000 -0.9164 0.9205 

Tehran west1 -0.63542 0.28528 0.645 -1.6096 0.3388 
Tehran east1 -0.12405 0.30747 1.000 -1.1740 0.9259 
Tehran north1 0.01132 0.26231 1.000 -0.8844 0.9070 
Esfahan -0.33125 0.23293 0.985 -1.1267 0.4642 
Eilam -0.38276 0.23824 0.956 -1.1963 0.4308 
Markazi -0.66426 0.29488 0.626 -1.6712 0.3427 
Tehran north2 -0.30234 0.26231 0.998 -1.1981 0.5934 
Tehran south1 -0.34678 0.23469 0.979 -1.1482 0.4546 
Tehran east2 -0.55729 0.28129 0.808 -1.5178 0.4033 
Fars -0.27557 0.24831 0.999 -1.1235 0.5723 
Tehran west2 -0.27965 0.25707 0.999 -1.1575 0.5982 

Tehran 
center2 

Tehran south2 -0.09375 0.36830 1.000 -1.3514 1.1639 
Tehran Gilan 0.04688 0.24443 1.000 -0.7878 0.8816 
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Tehran 
center1 0.55938 0.24706 0.618 -0.2843 1.4030 

Tehran west1 -0.07813 0.26473 1.000 -0.9821 0.8259 
Tehran east1 0.43324 0.28851 0.975 -0.5519 1.4184 
Tehran north1 0.56861 0.23979 0.538 -0.2502 1.3875 
Esfahan 0.22604 0.20725 0.999 -0.4817 0.9338 
Eilam 0.17453 0.21320 1.000 -0.5535 0.9026 
Markazi -0.10697 0.27504 1.000 -1.0462 0.8322 
Tehran north2 0.25495 0.23979 0.999 -0.5639 1.0738 
Tehran south1 0.21051 0.20923 1.000 -0.5040 0.9250 
Tehran 
center2 0.55729 0.28129 0.808 -0.4033 1.5178 

Fars 0.28172 0.22439 0.995 -0.4845 1.0480 
Tehran west2 0.27764 0.23405 0.997 -0.5216 1.0769 

east2 

Tehran south2 0.46354 0.35262 0.993 -0.7406 1.6677 
Gilan -0.23485 0.20562 0.998 -0.9370 0.4673 
Tehran 
center1 0.27765 0.20874 0.992 -0.4351 0.9904 

Tehran west1 -0.35985 0.22938 0.964 -1.1431 0.4234 
Tehran east1 0.15152 0.25645 1.000 -0.7242 1.0272 
Tehran north1 0.28689 0.20008 0.984 -0.3963 0.9701 
Esfahan -0.05568 0.15964 1.000 -0.6008 0.4894 
Eilam -0.10719 0.16729 1.000 -0.6784 0.4641 
Markazi -0.38869 0.24120 0.955 -1.2123 0.4350 
Tehran north2 -0.02677 0.20008 1.000 -0.7100 0.6565 
Tehran south1 -0.07121 0.16219 1.000 -0.6251 0.4826 
Tehran 
center2 0.27557 0.24831 0.999 -0.5723 1.1235 

Tehran east2 -0.28172 0.22439 0.995 -1.0480 0.4845 
Tehran west2 -0.00408 0.19316 1.000 -0.6637 0.6555 

Fars 

Tehran south2 0.18182 0.32691 1.000 -0.9345 1.2981 
Gilan -0.23077 0.21611 0.999 -0.9688 0.5072 
Tehran 
center1 0.28173 0.21908 0.994 -0.4664 1.0298 

Tehran west1 -0.35577 0.23883 0.977 -1.1713 0.4598 
Tehran east1 0.15559 0.26494 1.000 -0.7491 1.0603 
Tehran north1 0.29097 0.21085 0.989 -0.4290 1.0110 
Esfahan -0.05160 0.17295 1.000 -0.6422 0.5390 
Eilam -0.10311 0.18003 1.000 -0.7179 0.5117 
Markazi -0.38462 0.25021 0.970 -1.2390 0.4698 
Tehran north2 -0.02269 0.21085 1.000 -0.7427 0.6973 
Tehran south1 -0.06713 0.17531 1.000 -0.6658 0.5315 
Tehran 
center2 0.27965 0.25707 0.999 -0.5982 1.1575 

Tehran east2 -0.27764 0.23405 0.997 -1.0769 0.5216 
Fars 0.00408 0.19316 1.000 -0.6555 0.6637 

Tehran 
west2 

Tehran south2 0.18590 0.33361 1.000 -0.9533 1.3251 
Gilan -0.41667 0.34098 0.997 -1.5810 0.7477 
Tehran 
center1 0.09583 0.34287 1.000 -1.0750 1.2666 

Tehran 
south2 

Tehran west1 -0.54167 0.35581 0.972 -1.7567 0.6733 
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Tehran east1 -0.03030 0.37384 1.000 -1.3069 1.2463 
Tehran north1 0.10507 0.33767 1.000 -1.0480 1.2581 
Esfahan -0.23750 0.31539 1.000 -1.3145 0.8395 
Eilam -0.28901 0.31933 1.000 -1.3795 0.8014 
Markazi -0.57051 0.36355 0.964 -1.8119 0.6709 
Tehran north2 -0.20859 0.33767 1.000 -1.3617 0.9445 
Tehran south1 -0.25303 0.31669 1.000 -1.3345 0.8284 
Tehran 
center2 0.09375 0.36830 1.000 -1.1639 1.3514 

Tehran east2 -0.46354 0.35262 0.993 -1.6677 0.7406 
Fars -0.18182 0.32691 1.000 -1.2981 0.9345 
Tehran west2 -0.18590 0.33361 1.000 -1.3251 0.9533 
Tehran 
center1 0.13980 0.22419 1.000 -0.6258 0.9054 

Tehran west1 0.11837 0.24258 1.000 -0.7100 0.9467 
Tehran east1 0.38590 0.26707 0.983 -0.5261 1.2979 
Tehran north1 0.19787 0.21657 1.000 -0.5417 0.9374 
Esfahan -0.00782 0.18193 1.000 -0.6291 0.6134 
Eilam -0.31973 0.18834 0.933 -0.9629 0.3234 
Markazi -0.24647 0.25323 1.000 -1.1112 0.6183 
Tehran north2 0.44166 0.21657 0.773 -0.2979 1.1812 
Tehran south1 -0.13748 0.18406 1.000 -0.7660 0.4911 
Tehran 
center2 0.43027 0.25966 0.944 -0.4564 1.3170 

Tehran east2 -0.52806 0.23811 0.652 -1.3412 0.2850 
Fars 0.00928 0.20030 1.000 -0.6747 0.6933 
Tehran west2 0.59969 0.21053 0.226 -0.1192 1.3186 

Gilan 

Tehran south2 0.72789 0.33216 0.671 -0.4064 1.8622 
Gilan -0.13980 0.22419 1.000 -0.9054 0.6258 
Tehran west1 -0.02143 0.24509 1.000 -0.8584 0.8155 
Tehran east1 0.24610 0.26935 1.000 -0.6737 1.1659 
Tehran north1 0.05807 0.21939 1.000 -0.6911 0.8072 
Esfahan -0.14762 0.18527 1.000 -0.7803 0.4850 
Eilam -0.45952 0.19157 0.517 -1.1137 0.1946 
Markazi -0.38626 0.25564 0.974 -1.2592 0.4867 
Tehran north2 0.30186 0.21939 0.989 -0.4473 1.0510 
Tehran south1 -0.27727 0.18737 0.978 -0.9171 0.3625 
Tehran 
center2 0.29048 0.26201 0.999 -0.6042 1.1852 

Tehran east2 -0.66786 0.24068 0.265 -1.4897 0.1540 
Fars -0.13052 0.20334 1.000 -0.8249 0.5638 
Tehran west2 0.45989 0.21342 0.697 -0.2689 1.1887 

Tehran 
center1 

Tehran south2 0.58810 0.33400 0.912 -0.5525 1.7286 
Gilan -0.11837 0.24258 1.000 -0.9467 0.7100 
Tehran 
center1 0.02143 0.24509 1.000 -0.8155 0.8584 

Tehran east1 0.26753 0.28484 1.000 -0.7051 1.2402 
Tehran north1 0.07950 0.23814 1.000 -0.7337 0.8927 
Esfahan -0.12619 0.20714 1.000 -0.8335 0.5811 

ease 

Tehran 
west1 

Eilam -0.43810 0.21279 0.761 -1.1647 0.2885 
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Markazi -0.36484 0.27190 0.991 -1.2933 0.5637 
Tehran north2 0.32329 0.23814 0.990 -0.4899 1.1365 
Tehran south1 -0.25584 0.20901 0.997 -0.9696 0.4579 
Tehran 
center2 0.31190 0.27791 0.999 -0.6371 1.2609 

Tehran east2 -0.64643 0.25789 0.438 -1.5271 0.2342 
Fars -0.10909 0.22345 1.000 -0.8721 0.6539 
Tehran west2 0.48132 0.23266 0.755 -0.3131 1.2758 
Tehran south2 0.60952 0.34661 0.913 -0.5741 1.7931 
Gilan -0.38590 0.26707 0.983 -1.2979 0.5261 
Tehran 
center1 -0.24610 0.26935 1.000 -1.1659 0.6737 

Tehran west1 -0.26753 0.28484 1.000 -1.2402 0.7051 
Tehran north1 -0.18803 0.26305 1.000 -1.0863 0.7102 
Esfahan -0.39372 0.23535 0.940 -1.1974 0.4099 
Eilam -0.70563 0.24034 0.185 -1.5263 0.1151 
Markazi -0.63237 0.29396 0.699 -1.6362 0.3714 
Tehran north2 0.05576 0.26305 1.000 -0.8425 0.9540 
Tehran south1 -0.52338 0.23700 0.659 -1.3327 0.2859 
Tehran 
center2 0.04437 0.29952 1.000 -0.9784 1.0672 

Tehran east2 -0.91396 0.28105 0.081 -1.8737 0.0458 
Fars -0.37662 0.24982 0.975 -1.2297 0.4765 
Tehran west2 0.21379 0.25809 1.000 -0.6675 1.0951 

Tehran 
east1 

Tehran south2 0.34199 0.36417 1.000 -0.9016 1.5856 
Gilan -0.19787 0.21657 1.000 -0.9374 0.5417 
Tehran 
center1 -0.05807 0.21939 1.000 -0.8072 0.6911 

Tehran west1 -0.07950 0.23814 1.000 -0.8927 0.7337 
Tehran east1 0.18803 0.26305 1.000 -0.7102 1.0863 
Esfahan -0.20569 0.17598 0.998 -0.8066 0.3952 
Eilam -0.51760 0.18260 0.233 -1.1411 0.1059 
Markazi -0.44434 0.24898 0.903 -1.2946 0.4059 
Tehran north2 0.24379 0.21160 0.998 -0.4788 0.9663 
Tehran south1 -0.33535 0.17818 0.861 -0.9438 0.2731 
Tehran 
center2 0.23240 0.25553 1.000 -0.6402 1.1050 

Tehran east2 -0.72593 0.23359 0.120 -1.5236 0.0717 
Fars -0.18859 0.19491 1.000 -0.8542 0.4770 
Tehran west2 0.40182 0.20540 0.822 -0.2996 1.1032 

Tehran 
north1 

Tehran south2 0.53002 0.32894 0.955 -0.5932 1.6533 
Gilan 0.00782 0.18193 1.000 -0.6134 0.6291 
Tehran 
center1 0.14762 0.18527 1.000 -0.4850 0.7803 

Tehran west1 0.12619 0.20714 1.000 -0.5811 0.8335 
Tehran east1 0.39372 0.23535 0.940 -0.4099 1.1974 
Tehran north1 0.20569 0.17598 0.998 -0.3952 0.8066 
Eilam -0.31190 0.13977 0.642 -0.7892 0.1654 
Markazi -0.23864 0.21952 0.999 -0.9882 0.5110 
Tehran north2 0.44948 0.17598 0.405 -0.1514 1.0504 

Esfahan 

Tehran south1 -0.12965 0.13395 1.000 -0.5871 0.3278 
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Tehran 
center2 0.43810 0.22691 0.836 -0.3368 1.2129 

Tehran east2 -0.52024 0.20190 0.389 -1.2097 0.1692 
Fars 0.01710 0.15551 1.000 -0.5139 0.5481 
Tehran west2 .60751(*) 0.16848 0.027 0.0322 1.1828 
Tehran south2 0.73571 0.30724 0.520 -0.3134 1.7849 
Gilan 0.31973 0.18834 0.933 -0.3234 0.9629 
Tehran 
center1 0.45952 0.19157 0.517 -0.1946 1.1137 

Tehran west1 0.43810 0.21279 0.761 -0.2885 1.1647 
Tehran east1 0.70563 0.24034 0.185 -0.1151 1.5263 
Tehran north1 0.51760 0.18260 0.233 -0.1059 1.1411 
Esfahan 0.31190 0.13977 0.642 -0.1654 0.7892 
Markazi 0.07326 0.22486 1.000 -0.6946 0.8411 
Tehran north2 .76139(*) 0.18260 0.003 0.1379 1.3849 
Tehran south1 0.18225 0.14254 0.995 -0.3045 0.6690 
Tehran 
center2 0.75000 0.23208 0.086 -0.0425 1.5425 

Tehran east2 -0.20833 0.20769 1.000 -0.9175 0.5009 
Fars 0.32900 0.16296 0.786 -0.2275 0.8855 
Tehran west2 .91941(*) 0.17538 0.000 0.3205 1.5183 

Eilam 

Tehran south2 1.04762 0.31108 0.058 -0.0146 2.1099 
Gilan 0.24647 0.25323 1.000 -0.6183 1.1112 
Tehran 
center1 0.38626 0.25564 0.974 -0.4867 1.2592 

Tehran west1 0.36484 0.27190 0.991 -0.5637 1.2933 
Tehran east1 0.63237 0.29396 0.699 -0.3714 1.6362 
Tehran north1 0.44434 0.24898 0.903 -0.4059 1.2946 
Esfahan 0.23864 0.21952 0.999 -0.5110 0.9882 
Eilam -0.07326 0.22486 1.000 -0.8411 0.6946 
Tehran north2 0.68813 0.24898 0.272 -0.1621 1.5383 
Tehran south1 0.10899 0.22129 1.000 -0.6467 0.8646 
Tehran 
center2 0.67674 0.28725 0.549 -0.3042 1.6576 

Tehran east2 -0.28159 0.26793 0.999 -1.1965 0.6333 
Fars 0.25574 0.23497 0.999 -0.5466 1.0581 
Tehran west2 .84615(*) 0.24374 0.042 0.0138 1.6785 

Markazi 

Tehran south2 0.97436 0.35415 0.279 -0.2350 2.1837 
Gilan -0.44166 0.21657 0.773 -1.1812 0.2979 
Tehran 
center1 -0.30186 0.21939 0.989 -1.0510 0.4473 

Tehran west1 -0.32329 0.23814 0.990 -1.1365 0.4899 
Tehran east1 -0.05576 0.26305 1.000 -0.9540 0.8425 
Tehran north1 -0.24379 0.21160 0.998 -0.9663 0.4788 
Esfahan -0.44948 0.17598 0.405 -1.0504 0.1514 
Eilam -.76139(*) 0.18260 0.003 -1.3849 -0.1379 
Markazi -0.68813 0.24898 0.272 -1.5383 0.1621 
Tehran south1 -0.57914 0.17818 0.081 -1.1876 0.0293 
Tehran 
center2 -0.01139 0.25553 1.000 -0.8839 0.8612 

Tehran 
north2 

Tehran east2 -.96972(*) 0.23359 0.004 -1.7674 -0.1720 
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Fars -0.43238 0.19491 0.651 -1.0979 0.2332 
Tehran west2 0.15803 0.20540 1.000 -0.5434 0.8594 
Tehran south2 0.28623 0.32894 1.000 -0.8370 1.4095 
Gilan 0.13748 0.18406 1.000 -0.4911 0.7660 
Tehran 
center1 0.27727 0.18737 0.978 -0.3625 0.9171 

Tehran west1 0.25584 0.20901 0.997 -0.4579 0.9696 
Tehran east1 0.52338 0.23700 0.659 -0.2859 1.3327 
Tehran north1 0.33535 0.17818 0.861 -0.2731 0.9438 
Esfahan 0.12965 0.13395 1.000 -0.3278 0.5871 
Eilam -0.18225 0.14254 0.995 -0.6690 0.3045 
Markazi -0.10899 0.22129 1.000 -0.8646 0.6467 
Tehran north2 0.57914 0.17818 0.081 -0.0293 1.1876 
Tehran 
center2 0.56775 0.22862 0.455 -0.2129 1.3484 

Tehran east2 -0.39058 0.20382 0.844 -1.0866 0.3054 
Fars 0.14675 0.15800 1.000 -0.3928 0.6863 
Tehran west2 .73716(*) 0.17078 0.002 0.1540 1.3203 

Tehran 
south1 

Tehran south2 0.86537 0.30851 0.249 -0.1881 1.9188 
Gilan -0.43027 0.25966 0.944 -1.3170 0.4564 
Tehran 
center1 -0.29048 0.26201 0.999 -1.1852 0.6042 

Tehran west1 -0.31190 0.27791 0.999 -1.2609 0.6371 
Tehran east1 -0.04437 0.29952 1.000 -1.0672 0.9784 
Tehran north1 -0.23240 0.25553 1.000 -1.1050 0.6402 
Esfahan -0.43810 0.22691 0.836 -1.2129 0.3368 
Eilam -0.75000 0.23208 0.086 -1.5425 0.0425 
Markazi -0.67674 0.28725 0.549 -1.6576 0.3042 
Tehran north2 0.01139 0.25553 1.000 -0.8612 0.8839 
Tehran south1 -0.56775 0.22862 0.455 -1.3484 0.2129 
Tehran east2 -.95833(*) 0.27402 0.039 -1.8941 -0.0226 
Fars -0.42100 0.24189 0.919 -1.2470 0.4050 
Tehran west2 0.16941 0.25042 1.000 -0.6857 1.0245 

Tehran 
center2 

Tehran south2 0.29762 0.35878 1.000 -0.9275 1.5228 
Gilan 0.52806 0.23811 0.652 -0.2850 1.3412 
Tehran 
center1 0.66786 0.24068 0.265 -0.1540 1.4897 

Tehran west1 0.64643 0.25789 0.438 -0.2342 1.5271 
Tehran east1 0.91396 0.28105 0.081 -0.0458 1.8737 
Tehran north1 0.72593 0.23359 0.120 -0.0717 1.5236 
Esfahan 0.52024 0.20190 0.389 -0.1692 1.2097 
Eilam 0.20833 0.20769 1.000 -0.5009 0.9175 
Markazi 0.28159 0.26793 0.999 -0.6333 1.1965 
Tehran north2 .96972(*) 0.23359 0.004 0.1720 1.7674 
Tehran south1 0.39058 0.20382 0.844 -0.3054 1.0866 
Tehran 
center2 .95833(*) 0.27402 0.039 0.0226 1.8941 

Fars 0.53734 0.21859 0.473 -0.2091 1.2838 
Tehran west2 1.12775(*) 0.22800 0.000 0.3492 1.9063 

Tehran 
east2 

Tehran south2 1.25595(*) 0.34350 0.023 0.0830 2.4289 
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Gilan -0.00928 0.20030 1.000 -0.6933 0.6747 
Tehran 
center1 0.13052 0.20334 1.000 -0.5638 0.8249 

Tehran west1 0.10909 0.22345 1.000 -0.6539 0.8721 
Tehran east1 0.37662 0.24982 0.975 -0.4765 1.2297 
Tehran north1 0.18859 0.19491 1.000 -0.4770 0.8542 
Esfahan -0.01710 0.15551 1.000 -0.5481 0.5139 
Eilam -0.32900 0.16296 0.786 -0.8855 0.2275 
Markazi -0.25574 0.23497 0.999 -1.0581 0.5466 
Tehran north2 0.43238 0.19491 0.651 -0.2332 1.0979 
Tehran south1 -0.14675 0.15800 1.000 -0.6863 0.3928 
Tehran 
center2 0.42100 0.24189 0.919 -0.4050 1.2470 

Tehran east2 -0.53734 0.21859 0.473 -1.2838 0.2091 
Tehran west2 0.59041 0.18816 0.111 -0.0521 1.2329 

Fars 

Tehran south2 0.71861 0.31846 0.623 -0.3689 1.8061 
Gilan -0.59969 0.21053 0.226 -1.3186 0.1192 
Tehran 
center1 -0.45989 0.21342 0.697 -1.1887 0.2689 

Tehran west1 -0.48132 0.23266 0.755 -1.2758 0.3131 
Tehran east1 -0.21379 0.25809 1.000 -1.0951 0.6675 
Tehran north1 -0.40182 0.20540 0.822 -1.1032 0.2996 
Esfahan -.60751(*) 0.16848 0.027 -1.1828 -0.0322 
Eilam -.91941(*) 0.17538 0.000 -1.5183 -0.3205 
Markazi -.84615(*) 0.24374 0.042 -1.6785 -0.0138 
Tehran north2 -0.15803 0.20540 1.000 -0.8594 0.5434 
Tehran south1 -.73716(*) 0.17078 0.002 -1.3203 -0.1540 
Tehran 
center2 -0.16941 0.25042 1.000 -1.0245 0.6857 

Tehran east2 -1.12775(*) 0.22800 0.000 -1.9063 -0.3492 
Fars -0.59041 0.18816 0.111 -1.2329 0.0521 

Tehran 
west2 

Tehran south2 0.12821 0.32499 1.000 -0.9816 1.2380 
Gilan -0.72789 0.33216 0.671 -1.8622 0.4064 
Tehran 
center1 -0.58810 0.33400 0.912 -1.7286 0.5525 

Tehran west1 -0.60952 0.34661 0.913 -1.7931 0.5741 
Tehran east1 -0.34199 0.36417 1.000 -1.5856 0.9016 
Tehran north1 -0.53002 0.32894 0.955 -1.6533 0.5932 
Esfahan -0.73571 0.30724 0.520 -1.7849 0.3134 
Eilam -1.04762 0.31108 0.058 -2.1099 0.0146 
Markazi -0.97436 0.35415 0.279 -2.1837 0.2350 
Tehran north2 -0.28623 0.32894 1.000 -1.4095 0.8370 
Tehran south1 -0.86537 0.30851 0.249 -1.9188 0.1881 
Tehran 
center2 -0.29762 0.35878 1.000 -1.5228 0.9275 

Tehran east2 -1.25595(*) 0.34350 0.023 -2.4289 -0.0830 
Fars -0.71861 0.31846 0.623 -1.8061 0.3689 

Tehran 
south2 

Tehran west2 -0.12821 0.32499 1.000 -1.2380 0.9816 
Tehran 
center1 0.24476 0.24588 1.000 -0.5949 1.0844 play Gilan 

Tehran west1 -0.17524 0.26604 1.000 -1.0837 0.7332 
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Tehran east1 0.12294 0.29290 1.000 -0.8773 1.1231 
Tehran north1 0.33954 0.23752 0.984 -0.4716 1.1506 
Esfahan 0.01810 0.19953 1.000 -0.6633 0.6995 
Eilam -0.32133 0.20725 0.968 -1.0291 0.3864 
Markazi 0.05861 0.27772 1.000 -0.8898 1.0070 
Tehran north2 0.14824 0.23752 1.000 -0.6629 0.9593 
Tehran south1 -0.48797 0.20187 0.504 -1.1773 0.2014 
Tehran 
center2 0.40476 0.28478 0.985 -0.5677 1.3772 

Tehran east2 -0.78274 0.26114 0.160 -1.6745 0.1090 
Fars -0.44675 0.21967 0.777 -1.1969 0.3034 
Tehran west2 .87399(*) 0.23089 0.015 0.0855 1.6624 
Tehran south2 0.37143 0.36429 1.000 -0.8726 1.6154 
Gilan -0.24476 0.24588 1.000 -1.0844 0.5949 
Tehran west1 -0.42000 0.26880 0.965 -1.3379 0.4979 
Tehran east1 -0.12182 0.29541 1.000 -1.1306 0.8869 
Tehran north1 0.09478 0.24060 1.000 -0.7268 0.9164 
Esfahan -0.22667 0.20319 0.999 -0.9205 0.4672 
Eilam -0.56609 0.21078 0.318 -1.2859 0.1537 
Markazi -0.18615 0.28036 1.000 -1.1435 0.7712 
Tehran north2 -0.09652 0.24060 1.000 -0.9181 0.7251 
Tehran south1 -.73273(*) 0.20549 0.031 -1.4344 -0.0310 
Tehran 
center2 0.16000 0.28735 1.000 -0.8213 1.1413 

Tehran east2 -1.02750(*) 0.26395 0.010 -1.9289 -0.1261 
Fars -0.69152 0.22301 0.123 -1.4530 0.0700 
Tehran west2 0.62923 0.23406 0.316 -0.1700 1.4285 

Tehran 
center1 

Tehran south2 0.12667 0.36631 1.000 -1.1242 1.3775 
Gilan 0.17524 0.26604 1.000 -0.7332 1.0837 
Tehran 
center1 0.42000 0.26880 0.965 -0.4979 1.3379 

Tehran east1 0.29818 0.31239 1.000 -0.7686 1.3649 
Tehran north1 0.51478 0.26117 0.814 -0.3771 1.4067 
Esfahan 0.19333 0.22717 1.000 -0.5824 0.9691 
Eilam -0.14609 0.23399 1.000 -0.9451 0.6529 
Markazi 0.23385 0.29820 1.000 -0.7845 1.2522 
Tehran north2 0.32348 0.26117 0.996 -0.5684 1.2153 
Tehran south1 -0.31273 0.22923 0.990 -1.0955 0.4701 
Tehran 
center2 0.58000 0.30479 0.850 -0.4608 1.6208 

Tehran east2 -0.60750 0.28283 0.702 -1.5733 0.3583 
Fars -0.27152 0.24506 0.999 -1.1083 0.5653 
Tehran west2 1.04923(*) 0.25516 0.004 0.1779 1.9206 

Tehran 
west1 

Tehran south2 0.54667 0.38013 0.983 -0.7514 1.8448 
Gilan -0.12294 0.29290 1.000 -1.1231 0.8773 
Tehran 
center1 0.12182 0.29541 1.000 -0.8869 1.1306 

Tehran west1 -0.29818 0.31239 1.000 -1.3649 0.7686 
Tehran north1 0.21660 0.28849 1.000 -0.7685 1.2017 

Tehran 
east1 

Esfahan -0.10485 0.25811 1.000 -0.9863 0.7766 
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Eilam -0.44427 0.26413 0.937 -1.3462 0.4577 
Markazi -0.06434 0.32239 1.000 -1.1653 1.0366 
Tehran north2 0.02530 0.28849 1.000 -0.9598 1.0104 
Tehran south1 -0.61091 0.25992 0.554 -1.4985 0.2767 
Tehran 
center2 0.28182 0.32849 1.000 -0.8399 1.4036 

Tehran east2 -0.90568 0.30823 0.184 -1.9582 0.1469 
Fars -0.56970 0.27398 0.748 -1.5053 0.3659 
Tehran west2 0.75105 0.28305 0.338 -0.2155 1.7176 
Tehran south2 0.24848 0.39939 1.000 -1.1154 1.6123 
Gilan -0.33954 0.23752 0.984 -1.1506 0.4716 
Tehran 
center1 -0.09478 0.24060 1.000 -0.9164 0.7268 

Tehran west1 -0.51478 0.26117 0.814 -1.4067 0.3771 
Tehran east1 -0.21660 0.28849 1.000 -1.2017 0.7685 
Esfahan -0.32145 0.19300 0.942 -0.9805 0.3376 
Eilam -0.66087 0.20097 0.073 -1.3471 0.0254 
Markazi -0.28094 0.27306 0.999 -1.2134 0.6515 
Tehran north2 -0.19130 0.23206 1.000 -0.9838 0.6011 
Tehran south1 -.82751(*) 0.19541 0.003 -1.4948 -0.1602 
Tehran 
center2 0.06522 0.28024 1.000 -0.8918 1.0222 

Tehran east2 -1.12228(*) 0.25619 0.001 -1.9971 -0.2474 
Fars -.78630(*) 0.21376 0.021 -1.5162 -0.0563 
Tehran west2 0.53445 0.22527 0.537 -0.2348 1.3037 

Tehran 
north1 

Tehran south2 0.03188 0.36075 1.000 -1.2000 1.2638 
Gilan -0.01810 0.19953 1.000 -0.6995 0.6633 
Tehran 
center1 0.22667 0.20319 0.999 -0.4672 0.9205 

Tehran west1 -0.19333 0.22717 1.000 -0.9691 0.5824 
Tehran east1 0.10485 0.25811 1.000 -0.7766 0.9863 
Tehran north1 0.32145 0.19300 0.942 -0.3376 0.9805 
Eilam -0.33942 0.15422 0.664 -0.8661 0.1872 
Markazi 0.04051 0.24075 1.000 -0.7816 0.8626 
Tehran north2 0.13014 0.19300 1.000 -0.5289 0.7892 
Tehran south1 -.50606(*) 0.14691 0.046 -1.0077 -0.0044 
Tehran 
center2 0.38667 0.24886 0.967 -0.4631 1.2365 

Tehran east2 -.80083(*) 0.22142 0.026 -1.5570 -0.0447 
Fars -0.46485 0.17055 0.294 -1.0473 0.1176 
Tehran west2 .85590(*) 0.18477 0.000 0.2249 1.4869 

Esfahan 

Tehran south2 0.35333 0.33695 0.999 -0.7973 1.5040 
Gilan 0.32133 0.20725 0.968 -0.3864 1.0291 
Tehran 
center1 0.56609 0.21078 0.318 -0.1537 1.2859 

Tehran west1 0.14609 0.23399 1.000 -0.6529 0.9451 
Tehran east1 0.44427 0.26413 0.937 -0.4577 1.3462 
Tehran north1 0.66087 0.20097 0.073 -0.0254 1.3471 
Esfahan 0.33942 0.15422 0.664 -0.1872 0.8661 
Markazi 0.37993 0.24719 0.970 -0.4642 1.2240 

Eilam 

Tehran north2 0.46957 0.20097 0.564 -0.2167 1.1558 
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Tehran south1 -0.16664 0.15723 0.999 -0.7036 0.3703 
Tehran 
center2 0.72609 0.25509 0.227 -0.1450 1.5972 

Tehran east2 -0.46141 0.22841 0.785 -1.2414 0.3186 
Fars -0.12543 0.17953 1.000 -0.7385 0.4876 
Tehran west2 1.19532(*) 0.19309 0.000 0.5360 1.8547 
Tehran south2 0.69275 0.34158 0.780 -0.4737 1.8592 
Gilan -0.05861 0.27772 1.000 -1.0070 0.8898 
Tehran 
center1 0.18615 0.28036 1.000 -0.7712 1.1435 

Tehran west1 -0.23385 0.29820 1.000 -1.2522 0.7845 
Tehran east1 0.06434 0.32239 1.000 -1.0366 1.1653 
Tehran north1 0.28094 0.27306 0.999 -0.6515 1.2134 
Esfahan -0.04051 0.24075 1.000 -0.8626 0.7816 
Eilam -0.37993 0.24719 0.970 -1.2240 0.4642 
Tehran north2 0.08963 0.27306 1.000 -0.8428 1.0221 
Tehran south1 -0.54657 0.24269 0.627 -1.3753 0.2822 
Tehran 
center2 0.34615 0.31503 0.999 -0.7296 1.4219 

Tehran east2 -0.84135 0.29384 0.219 -1.8448 0.1621 
Fars -0.50536 0.25769 0.820 -1.3853 0.3746 
Tehran west2 0.81538 0.26731 0.140 -0.0975 1.7282 

Markazi 

Tehran south2 0.31282 0.38840 1.000 -1.0135 1.6391 
Gilan -0.14824 0.23752 1.000 -0.9593 0.6629 
Tehran 
center1 0.09652 0.24060 1.000 -0.7251 0.9181 

Tehran west1 -0.32348 0.26117 0.996 -1.2153 0.5684 
Tehran east1 -0.02530 0.28849 1.000 -1.0104 0.9598 
Tehran north1 0.19130 0.23206 1.000 -0.6011 0.9838 
Esfahan -0.13014 0.19300 1.000 -0.7892 0.5289 
Eilam -0.46957 0.20097 0.564 -1.1558 0.2167 
Markazi -0.08963 0.27306 1.000 -1.0221 0.8428 
Tehran south1 -0.63621 0.19541 0.080 -1.3035 0.0311 
Tehran 
center2 0.25652 0.28024 1.000 -0.7004 1.2135 

Tehran east2 -.93098(*) 0.25619 0.025 -1.8058 -0.0561 
Fars -0.59499 0.21376 0.261 -1.3249 0.1350 
Tehran west2 0.72575 0.22527 0.088 -0.0435 1.4950 

Tehran 
north2 

Tehran south2 0.22319 0.36075 1.000 -1.0087 1.4551 
Gilan 0.48797 0.20187 0.504 -0.2014 1.1773 
Tehran 
center1 .73273(*) 0.20549 0.031 0.0310 1.4344 

Tehran west1 0.31273 0.22923 0.990 -0.4701 1.0955 
Tehran east1 0.61091 0.25992 0.554 -0.2767 1.4985 
Tehran north1 .82751(*) 0.19541 0.003 0.1602 1.4948 
Esfahan .50606(*) 0.14691 0.046 0.0044 1.0077 
Eilam 0.16664 0.15723 0.999 -0.3703 0.7036 
Markazi 0.54657 0.24269 0.627 -0.2822 1.3753 
Tehran north2 0.63621 0.19541 0.080 -0.0311 1.3035 

Tehran 
south1 

Tehran 
center2 .89273(*) 0.25073 0.031 0.0365 1.7489 
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Tehran east2 -0.29477 0.22353 0.993 -1.0581 0.4685 
Fars 0.04121 0.17328 1.000 -0.5505 0.6329 
Tehran west2 1.36196(*) 0.18729 0.000 0.7224 2.0015 
Tehran south2 0.85939 0.33834 0.415 -0.2960 2.0148 
Gilan -0.40476 0.28478 0.985 -1.3772 0.5677 
Tehran 
center1 -0.16000 0.28735 1.000 -1.1413 0.8213 

Tehran west1 -0.58000 0.30479 0.850 -1.6208 0.4608 
Tehran east1 -0.28182 0.32849 1.000 -1.4036 0.8399 
Tehran north1 -0.06522 0.28024 1.000 -1.0222 0.8918 
Esfahan -0.38667 0.24886 0.967 -1.2365 0.4631 
Eilam -0.72609 0.25509 0.227 -1.5972 0.1450 
Markazi -0.34615 0.31503 0.999 -1.4219 0.7296 
Tehran north2 -0.25652 0.28024 1.000 -1.2135 0.7004 
Tehran south1 -.89273(*) 0.25073 0.031 -1.7489 -0.0365 
Tehran east2 -1.18750(*) 0.30052 0.008 -2.2137 -0.1613 
Fars -0.85152 0.26528 0.091 -1.7574 0.0544 
Tehran west2 0.46923 0.27464 0.929 -0.4686 1.4071 

Tehran 
center2 

Tehran south2 -0.03333 0.39348 1.000 -1.3770 1.3103 
Gilan 0.78274 0.26114 0.160 -0.1090 1.6745 
Tehran 
center1 1.02750(*) 0.26395 0.010 0.1261 1.9289 

Tehran west1 0.60750 0.28283 0.702 -0.3583 1.5733 
Tehran east1 0.90568 0.30823 0.184 -0.1469 1.9582 
Tehran north1 1.12228(*) 0.25619 0.001 0.2474 1.9971 
Esfahan .80083(*) 0.22142 0.026 0.0447 1.5570 
Eilam 0.46141 0.22841 0.785 -0.3186 1.2414 
Markazi 0.84135 0.29384 0.219 -0.1621 1.8448 
Tehran north2 .93098(*) 0.25619 0.025 0.0561 1.8058 
Tehran south1 0.29477 0.22353 0.993 -0.4685 1.0581 
Tehran 
center2 1.18750(*) 0.30052 0.008 0.1613 2.2137 

Fars 0.33598 0.23973 0.987 -0.4827 1.1546 
Tehran west2 1.65673(*) 0.25005 0.000 0.8029 2.5106 

Tehran 
east2 

Tehran south2 1.15417 0.37673 0.135 -0.1323 2.4406 
Gilan 0.44675 0.21967 0.777 -0.3034 1.1969 
Tehran 
center1 0.69152 0.22301 0.123 -0.0700 1.4530 

Tehran west1 0.27152 0.24506 0.999 -0.5653 1.1083 
Tehran east1 0.56970 0.27398 0.748 -0.3659 1.5053 
Tehran north1 .78630(*) 0.21376 0.021 0.0563 1.5162 
Esfahan 0.46485 0.17055 0.294 -0.1176 1.0473 
Eilam 0.12543 0.17953 1.000 -0.4876 0.7385 
Markazi 0.50536 0.25769 0.820 -0.3746 1.3853 
Tehran north2 0.59499 0.21376 0.261 -0.1350 1.3249 
Tehran south1 -0.04121 0.17328 1.000 -0.6329 0.5505 
Tehran 
center2 0.85152 0.26528 0.091 -0.0544 1.7574 

Tehran east2 -0.33598 0.23973 0.987 -1.1546 0.4827 

Fars 

Tehran west2 1.32075(*) 0.20636 0.000 0.6161 2.0254 



 147

Tehran south2 0.81818 0.34926 0.559 -0.3745 2.0108 
Gilan -.87399(*) 0.23089 0.015 -1.6624 -0.0855 
Tehran 
center1 -0.62923 0.23406 0.316 -1.4285 0.1700 

Tehran west1 -1.04923(*) 0.25516 0.004 -1.9206 -0.1779 
Tehran east1 -0.75105 0.28305 0.338 -1.7176 0.2155 
Tehran north1 -0.53445 0.22527 0.537 -1.3037 0.2348 
Esfahan -.85590(*) 0.18477 0.000 -1.4869 -0.2249 
Eilam -1.19532(*) 0.19309 0.000 -1.8547 -0.5360 
Markazi -0.81538 0.26731 0.140 -1.7282 0.0975 
Tehran north2 -0.72575 0.22527 0.088 -1.4950 0.0435 
Tehran south1 -1.36196(*) 0.18729 0.000 -2.0015 -0.7224 
Tehran 
center2 -0.46923 0.27464 0.929 -1.4071 0.4686 

Tehran east2 -1.65673(*) 0.25005 0.000 -2.5106 -0.8029 
Fars -1.32075(*) 0.20636 0.000 -2.0254 -0.6161 

Tehran 
west2 

Tehran south2 -0.50256 0.35642 0.986 -1.7197 0.7146 
Gilan -0.37143 0.36429 1.000 -1.6154 0.8726 
Tehran 
center1 -0.12667 0.36631 1.000 -1.3775 1.1242 

Tehran west1 -0.54667 0.38013 0.983 -1.8448 0.7514 
Tehran east1 -0.24848 0.39939 1.000 -1.6123 1.1154 
Tehran north1 -0.03188 0.36075 1.000 -1.2638 1.2000 
Esfahan -0.35333 0.33695 0.999 -1.5040 0.7973 
Eilam -0.69275 0.34158 0.780 -1.8592 0.4737 
Markazi -0.31282 0.38840 1.000 -1.6391 1.0135 
Tehran north2 -0.22319 0.36075 1.000 -1.4551 1.0087 
Tehran south1 -0.85939 0.33834 0.415 -2.0148 0.2960 
Tehran 
center2 0.03333 0.39348 1.000 -1.3103 1.3770 

Tehran east2 -1.15417 0.37673 0.135 -2.4406 0.1323 
Fars -0.81818 0.34926 0.559 -2.0108 0.3745 

Tehran 
south2 

Tehran west2 0.50256 0.35642 0.986 -0.7146 1.7197 
Tehran 
center1 0.46810 0.26001 0.897 -0.4198 1.3560 

Tehran west1 -0.00190 0.28133 1.000 -0.9626 0.9588 
Tehran east1 0.52900 0.30973 0.930 -0.5287 1.5867 
Tehran north1 0.59462 0.25117 0.541 -0.2631 1.4523 
Esfahan 0.24810 0.21100 0.998 -0.4724 0.9686 
Eilam 0.10331 0.21916 1.000 -0.6451 0.8517 
Markazi -0.23883 0.29368 1.000 -1.2417 0.7640 
Tehran north2 0.16853 0.25117 1.000 -0.6892 1.0262 
Tehran south1 -0.09281 0.21347 1.000 -0.8218 0.6361 
Tehran 
center2 0.48810 0.30114 0.953 -0.5403 1.5165 

Tehran east2 -0.04940 0.27615 1.000 -0.9924 0.8936 
Fars 0.05628 0.23230 1.000 -0.7370 0.8495 
Tehran west2 -0.04652 0.24416 1.000 -0.8803 0.7872 

Gilan 

Tehran south2 0.33810 0.38522 1.000 -0.9774 1.6536 
Gilan -0.46810 0.26001 0.897 -1.3560 0.4198 

Attit 

Tehran 
center1 Tehran west1 -0.47000 0.28424 0.945 -1.4406 0.5006 
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Tehran east1 0.06091 0.31238 1.000 -1.0058 1.1276 
Tehran north1 0.12652 0.25443 1.000 -0.7423 0.9954 
Esfahan -0.22000 0.21487 0.999 -0.9537 0.5137 
Eilam -0.36478 0.22289 0.949 -1.1259 0.3964 
Markazi -0.70692 0.29647 0.528 -1.7193 0.3055 
Tehran north2 -0.29957 0.25443 0.998 -1.1684 0.5693 
Tehran south1 -0.56091 0.21730 0.386 -1.3029 0.1811 
Tehran 
center2 0.02000 0.30387 1.000 -1.0177 1.0577 

Tehran east2 -0.51750 0.27912 0.874 -1.4707 0.4357 
Fars -0.41182 0.23582 0.917 -1.2171 0.3935 
Tehran west2 -0.51462 0.24751 0.748 -1.3598 0.3306 
Tehran south2 -0.13000 0.38736 1.000 -1.4528 1.1928 
Gilan 0.00190 0.28133 1.000 -0.9588 0.9626 
Tehran 
center1 0.47000 0.28424 0.945 -0.5006 1.4406 

Tehran east1 0.53091 0.33034 0.956 -0.5972 1.6590 
Tehran north1 0.59652 0.27618 0.693 -0.3466 1.5396 
Esfahan 0.25000 0.24023 0.999 -0.5703 1.0703 
Eilam 0.10522 0.24743 1.000 -0.7397 0.9502 
Markazi -0.23692 0.31534 1.000 -1.3138 0.8399 
Tehran north2 0.17043 0.27618 1.000 -0.7727 1.1136 
Tehran south1 -0.09091 0.24240 1.000 -0.9187 0.7369 
Tehran 
center2 0.49000 0.32230 0.973 -0.6106 1.5906 

Tehran east2 -0.04750 0.29908 1.000 -1.0688 0.9738 
Fars 0.05818 0.25914 1.000 -0.8267 0.9431 
Tehran west2 -0.04462 0.26982 1.000 -0.9660 0.8768 

Tehran 
west1 

Tehran south2 0.34000 0.40198 1.000 -1.0327 1.7127 
Gilan -0.52900 0.30973 0.930 -1.5867 0.5287 
Tehran 
center1 -0.06091 0.31238 1.000 -1.1276 1.0058 

Tehran west1 -0.53091 0.33034 0.956 -1.6590 0.5972 
Tehran north1 0.06561 0.30507 1.000 -0.9761 1.1074 
Esfahan -0.28091 0.27294 0.999 -1.2130 0.6512 
Eilam -0.42569 0.27931 0.972 -1.3795 0.5281 
Markazi -0.76783 0.34092 0.627 -1.9320 0.3964 
Tehran north2 -0.36047 0.30507 0.998 -1.4022 0.6813 
Tehran south1 -0.62182 0.27486 0.619 -1.5604 0.3168 
Tehran 
center2 -0.04091 0.34737 1.000 -1.2271 1.1453 

Tehran east2 -0.57841 0.32594 0.907 -1.6915 0.5346 
Fars -0.47273 0.28973 0.951 -1.4621 0.5166 
Tehran west2 -0.57552 0.29932 0.840 -1.5977 0.4466 

Tehran 
east1 

Tehran south2 -0.19091 0.42235 1.000 -1.6332 1.2513 
Gilan -0.59462 0.25117 0.541 -1.4523 0.2631 
Tehran 
center1 -0.12652 0.25443 1.000 -0.9954 0.7423 

Tehran west1 -0.59652 0.27618 0.693 -1.5396 0.3466 
Tehran east1 -0.06561 0.30507 1.000 -1.1074 0.9761 

Tehran 
north1 

Esfahan -0.34652 0.20409 0.933 -1.0434 0.3504 



 149

Eilam -0.49130 0.21252 0.582 -1.2170 0.2344 
Markazi -0.83344 0.28876 0.208 -1.8195 0.1526 
Tehran north2 -0.42609 0.24540 0.920 -1.2641 0.4119 
Tehran south1 -0.68743 0.20664 0.065 -1.3931 0.0182 
Tehran 
center2 -0.10652 0.29634 1.000 -1.1185 0.9054 

Tehran east2 -0.64402 0.27091 0.533 -1.5691 0.2811 
Fars -0.53834 0.22604 0.530 -1.3102 0.2336 
Tehran west2 -0.64114 0.23821 0.314 -1.4546 0.1723 
Tehran south2 -0.25652 0.38148 1.000 -1.5592 1.0462 
Gilan -0.24810 0.21100 0.998 -0.9686 0.4724 
Tehran 
center1 0.22000 0.21487 0.999 -0.5137 0.9537 

Tehran west1 -0.25000 0.24023 0.999 -1.0703 0.5703 
Tehran east1 0.28091 0.27294 0.999 -0.6512 1.2130 
Tehran north1 0.34652 0.20409 0.933 -0.3504 1.0434 
Eilam -0.14478 0.16309 1.000 -0.7017 0.4121 
Markazi -0.48692 0.25458 0.846 -1.3563 0.3824 
Tehran north2 -0.07957 0.20409 1.000 -0.7765 0.6174 
Tehran south1 -0.34091 0.15535 0.669 -0.8714 0.1896 
Tehran 
center2 0.24000 0.26316 1.000 -0.6586 1.1386 

Tehran east2 -0.29750 0.23415 0.995 -1.0971 0.5021 
Fars -0.19182 0.18035 0.999 -0.8077 0.4241 
Tehran west2 -0.29462 0.19539 0.975 -0.9618 0.3726 

Esfahan 

Tehran south2 0.09000 0.35632 1.000 -1.1268 1.3068 
Gilan -0.10331 0.21916 1.000 -0.8517 0.6451 
Tehran 
center1 0.36478 0.22289 0.949 -0.3964 1.1259 

Tehran west1 -0.10522 0.24743 1.000 -0.9502 0.7397 
Tehran east1 0.42569 0.27931 0.972 -0.5281 1.3795 
Tehran north1 0.49130 0.21252 0.582 -0.2344 1.2170 
Esfahan 0.14478 0.16309 1.000 -0.4121 0.7017 
Markazi -0.34214 0.26139 0.993 -1.2348 0.5505 
Tehran north2 0.06522 0.21252 1.000 -0.6605 0.7909 
Tehran south1 -0.19613 0.16627 0.998 -0.7639 0.3717 
Tehran 
center2 0.38478 0.26975 0.984 -0.5364 1.3059 

Tehran east2 -0.15272 0.24153 1.000 -0.9775 0.6721 
Fars -0.04704 0.18984 1.000 -0.6953 0.6012 
Tehran west2 -0.14983 0.20418 1.000 -0.8471 0.5474 

Eilam 

Tehran south2 0.23478 0.36121 1.000 -0.9987 1.4683 
Gilan 0.23883 0.29368 1.000 -0.7640 1.2417 
Tehran 
center1 0.70692 0.29647 0.528 -0.3055 1.7193 

Tehran west1 0.23692 0.31534 1.000 -0.8399 1.3138 
Tehran east1 0.76783 0.34092 0.627 -0.3964 1.9320 
Tehran north1 0.83344 0.28876 0.208 -0.1526 1.8195 
Esfahan 0.48692 0.25458 0.846 -0.3824 1.3563 
Eilam 0.34214 0.26139 0.993 -0.5505 1.2348 

Markazi 

Tehran north2 0.40736 0.28876 0.986 -0.5787 1.3934 
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Tehran south1 0.14601 0.25664 1.000 -0.7304 1.0224 
Tehran 
center2 0.72692 0.33314 0.678 -0.4107 1.8645 

Tehran east2 0.18942 0.31073 1.000 -0.8717 1.2505 
Fars 0.29510 0.27250 0.999 -0.6354 1.2257 
Tehran west2 0.19231 0.28268 1.000 -0.7730 1.1576 
Tehran south2 0.57692 0.41072 0.987 -0.8256 1.9795 
Gilan -0.16853 0.25117 1.000 -1.0262 0.6892 
Tehran 
center1 0.29957 0.25443 0.998 -0.5693 1.1684 

Tehran west1 -0.17043 0.27618 1.000 -1.1136 0.7727 
Tehran east1 0.36047 0.30507 0.998 -0.6813 1.4022 
Tehran north1 0.42609 0.24540 0.920 -0.4119 1.2641 
Esfahan 0.07957 0.20409 1.000 -0.6174 0.7765 
Eilam -0.06522 0.21252 1.000 -0.7909 0.6605 
Markazi -0.40736 0.28876 0.986 -1.3934 0.5787 
Tehran south1 -0.26134 0.20664 0.995 -0.9670 0.4443 
Tehran 
center2 0.31957 0.29634 0.999 -0.6924 1.3315 

Tehran east2 -0.21793 0.27091 1.000 -1.1430 0.7072 
Fars -0.11225 0.22604 1.000 -0.8842 0.6596 
Tehran west2 -0.21505 0.23821 1.000 -1.0285 0.5984 

Tehran 
north2 

Tehran south2 0.16957 0.38148 1.000 -1.1331 1.4723 
Gilan 0.09281 0.21347 1.000 -0.6361 0.8218 
Tehran 
center1 0.56091 0.21730 0.386 -0.1811 1.3029 

Tehran west1 0.09091 0.24240 1.000 -0.7369 0.9187 
Tehran east1 0.62182 0.27486 0.619 -0.3168 1.5604 
Tehran north1 0.68743 0.20664 0.065 -0.0182 1.3931 
Esfahan 0.34091 0.15535 0.669 -0.1896 0.8714 
Eilam 0.19613 0.16627 0.998 -0.3717 0.7639 
Markazi -0.14601 0.25664 1.000 -1.0224 0.7304 
Tehran north2 0.26134 0.20664 0.995 -0.4443 0.9670 
Tehran 
center2 0.58091 0.26514 0.671 -0.3245 1.4863 

Tehran east2 0.04341 0.23638 1.000 -0.7638 0.8506 
Fars 0.14909 0.18324 1.000 -0.4766 0.7748 
Tehran west2 0.04629 0.19806 1.000 -0.6300 0.7226 

Tehran 
south1 

Tehran south2 0.43091 0.35779 0.997 -0.7909 1.6527 
Gilan -0.48810 0.30114 0.953 -1.5165 0.5403 
Tehran 
center1 -0.02000 0.30387 1.000 -1.0577 1.0177 

Tehran west1 -0.49000 0.32230 0.973 -1.5906 0.6106 
Tehran east1 0.04091 0.34737 1.000 -1.1453 1.2271 
Tehran north1 0.10652 0.29634 1.000 -0.9054 1.1185 
Esfahan -0.24000 0.26316 1.000 -1.1386 0.6586 
Eilam -0.38478 0.26975 0.984 -1.3059 0.5364 
Markazi -0.72692 0.33314 0.678 -1.8645 0.4107 
Tehran north2 -0.31957 0.29634 0.999 -1.3315 0.6924 
Tehran south1 -0.58091 0.26514 0.671 -1.4863 0.3245 

Tehran 
center2 

Tehran east2 -0.53750 0.31779 0.935 -1.6227 0.5477 
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Fars -0.43182 0.28053 0.970 -1.3898 0.5261 
Tehran west2 -0.53462 0.29042 0.880 -1.5264 0.4571 
Tehran south2 -0.15000 0.41609 1.000 -1.5709 1.2709 
Gilan 0.04940 0.27615 1.000 -0.8936 0.9924 
Tehran 
center1 0.51750 0.27912 0.874 -0.4357 1.4707 

Tehran west1 0.04750 0.29908 1.000 -0.9738 1.0688 
Tehran east1 0.57841 0.32594 0.907 -0.5346 1.6915 
Tehran north1 0.64402 0.27091 0.533 -0.2811 1.5691 
Esfahan 0.29750 0.23415 0.995 -0.5021 1.0971 
Eilam 0.15272 0.24153 1.000 -0.6721 0.9775 
Markazi -0.18942 0.31073 1.000 -1.2505 0.8717 
Tehran north2 0.21793 0.27091 1.000 -0.7072 1.1430 
Tehran south1 -0.04341 0.23638 1.000 -0.8506 0.7638 
Tehran 
center2 0.53750 0.31779 0.935 -0.5477 1.6227 

Fars 0.10568 0.25351 1.000 -0.7600 0.9714 
Tehran west2 0.00288 0.26442 1.000 -0.9001 0.9058 

Tehran 
east2 

Tehran south2 0.38750 0.39838 1.000 -0.9729 1.7479 
Gilan -0.05628 0.23230 1.000 -0.8495 0.7370 
Tehran 
center1 0.41182 0.23582 0.917 -0.3935 1.2171 

Tehran west1 -0.05818 0.25914 1.000 -0.9431 0.8267 
Tehran east1 0.47273 0.28973 0.951 -0.5166 1.4621 
Tehran north1 0.53834 0.22604 0.530 -0.2336 1.3102 
Esfahan 0.19182 0.18035 0.999 -0.4241 0.8077 
Eilam 0.04704 0.18984 1.000 -0.6012 0.6953 
Markazi -0.29510 0.27250 0.999 -1.2257 0.6354 
Tehran north2 0.11225 0.22604 1.000 -0.6596 0.8842 
Tehran south1 -0.14909 0.18324 1.000 -0.7748 0.4766 
Tehran 
center2 0.43182 0.28053 0.970 -0.5261 1.3898 

Tehran east2 -0.10568 0.25351 1.000 -0.9714 0.7600 
Tehran west2 -0.10280 0.21822 1.000 -0.8480 0.6424 

Fars 

Tehran south2 0.28182 0.36933 1.000 -0.9794 1.5430 
Gilan 0.04652 0.24416 1.000 -0.7872 0.8803 
Tehran 
center1 0.51462 0.24751 0.748 -0.3306 1.3598 

Tehran west1 0.04462 0.26982 1.000 -0.8768 0.9660 
Tehran east1 0.57552 0.29932 0.840 -0.4466 1.5977 
Tehran north1 0.64114 0.23821 0.314 -0.1723 1.4546 
Esfahan 0.29462 0.19539 0.975 -0.3726 0.9618 
Eilam 0.14983 0.20418 1.000 -0.5474 0.8471 
Markazi -0.19231 0.28268 1.000 -1.1576 0.7730 
Tehran north2 0.21505 0.23821 1.000 -0.5984 1.0285 
Tehran south1 -0.04629 0.19806 1.000 -0.7226 0.6300 
Tehran 
center2 0.53462 0.29042 0.880 -0.4571 1.5264 

Tehran east2 -0.00288 0.26442 1.000 -0.9058 0.9001 
Fars 0.10280 0.21822 1.000 -0.6424 0.8480 

Tehran 
west2 

Tehran south2 0.38462 0.37690 1.000 -0.9024 1.6717 
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Gilan -0.33810 0.38522 1.000 -1.6536 0.9774 
Tehran 
center1 0.13000 0.38736 1.000 -1.1928 1.4528 

Tehran west1 -0.34000 0.40198 1.000 -1.7127 1.0327 
Tehran east1 0.19091 0.42235 1.000 -1.2513 1.6332 
Tehran north1 0.25652 0.38148 1.000 -1.0462 1.5592 
Esfahan -0.09000 0.35632 1.000 -1.3068 1.1268 
Eilam -0.23478 0.36121 1.000 -1.4683 0.9987 
Markazi -0.57692 0.41072 0.987 -1.9795 0.8256 
Tehran north2 -0.16957 0.38148 1.000 -1.4723 1.1331 
Tehran south1 -0.43091 0.35779 0.997 -1.6527 0.7909 
Tehran 
center2 0.15000 0.41609 1.000 -1.2709 1.5709 

Tehran east2 -0.38750 0.39838 1.000 -1.7479 0.9729 
Fars -0.28182 0.36933 1.000 -1.5430 0.9794 

Tehran 
south2 

Tehran west2 -0.38462 0.37690 1.000 -1.6717 0.9024 
Tehran 
center1 0.37262 0.26097 0.984 -0.5186 1.2638 

Tehran west1 -0.01905 0.28237 1.000 -0.9833 0.9452 
Tehran east1 0.70671 0.31088 0.611 -0.3549 1.7683 
Tehran north1 0.37371 0.25210 0.978 -0.4872 1.2346 
Esfahan 0.23512 0.21178 0.999 -0.4881 0.9583 
Eilam 0.22697 0.21998 0.999 -0.5242 0.9781 
Markazi -0.37546 0.29477 0.995 -1.3821 0.6311 
Tehran north2 0.29762 0.25210 0.998 -0.5633 1.1585 
Tehran south1 0.04307 0.21426 1.000 -0.6886 0.7747 
Tehran 
center2 0.75595 0.30226 0.442 -0.2762 1.7881 

Tehran east2 -0.29613 0.27718 0.999 -1.2426 0.6504 
Fars 0.24459 0.23316 0.999 -0.5516 1.0408 
Tehran west2 0.09570 0.24506 1.000 -0.7412 0.9325 

Gilan 

Tehran south2 0.21429 0.38665 1.000 -1.1061 1.5346 
Gilan -0.37262 0.26097 0.984 -1.2638 0.5186 
Tehran west1 -0.39167 0.28530 0.989 -1.3659 0.5826 
Tehran east1 0.33409 0.31354 0.999 -0.7366 1.4048 
Tehran north1 0.00109 0.25538 1.000 -0.8710 0.8732 
Esfahan -0.13750 0.21567 1.000 -0.8740 0.5990 
Eilam -0.14565 0.22372 1.000 -0.9096 0.6183 
Markazi -0.74808 0.29758 0.433 -1.7642 0.2681 
Tehran north2 -0.07500 0.25538 1.000 -0.9471 0.7971 
Tehran south1 -0.32955 0.21810 0.974 -1.0743 0.4152 
Tehran 
center2 0.38333 0.30500 0.995 -0.6582 1.4248 

Tehran east2 -0.66875 0.28016 0.526 -1.6254 0.2879 
Fars -0.12803 0.23670 1.000 -0.9363 0.6803 
Tehran west2 -0.27692 0.24843 0.999 -1.1253 0.5714 

Tehran 
center1 

Tehran south2 -0.15833 0.38880 1.000 -1.4860 1.1693 
Gilan 0.01905 0.28237 1.000 -0.9452 0.9833 
Tehran 
center1 0.39167 0.28530 0.989 -0.5826 1.3659 

inten 

Tehran 
west1 

Tehran east1 0.72576 0.33157 0.673 -0.4065 1.8580 
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Tehran north1 0.39275 0.27721 0.985 -0.5539 1.3394 
Esfahan 0.25417 0.24112 0.999 -0.5692 1.0776 
Eilam 0.24601 0.24835 1.000 -0.6021 1.0941 
Markazi -0.35641 0.31651 0.999 -1.4372 0.7244 
Tehran north2 0.31667 0.27721 0.998 -0.6300 1.2633 
Tehran south1 0.06212 0.24330 1.000 -0.7687 0.8930 
Tehran 
center2 0.77500 0.32350 0.520 -0.3297 1.8797 

Tehran east2 -0.27708 0.30019 1.000 -1.3022 0.7480 
Fars 0.26364 0.26010 1.000 -0.6246 1.1518 
Tehran west2 0.11474 0.27082 1.000 -0.8101 1.0396 
Tehran south2 0.23333 0.40347 1.000 -1.1445 1.6111 
Gilan -0.70671 0.31088 0.611 -1.7683 0.3549 
Tehran 
center1 -0.33409 0.31354 0.999 -1.4048 0.7366 

Tehran west1 -0.72576 0.33157 0.673 -1.8580 0.4065 
Tehran north1 -0.33300 0.30620 0.999 -1.3786 0.7126 
Esfahan -0.47159 0.27396 0.925 -1.4071 0.4639 
Eilam -0.47974 0.28034 0.929 -1.4371 0.4776 
Markazi -1.08217 0.34219 0.104 -2.2507 0.0863 
Tehran north2 -0.40909 0.30620 0.992 -1.4547 0.6365 
Tehran south1 -0.66364 0.27588 0.512 -1.6057 0.2784 
Tehran 
center2 0.04924 0.34866 1.000 -1.1414 1.2399 

Tehran east2 -1.00284 0.32715 0.134 -2.1200 0.1143 
Fars -0.46212 0.29080 0.960 -1.4552 0.5309 
Tehran west2 -0.61101 0.30043 0.777 -1.6369 0.4149 

Tehran 
east1 

Tehran south2 -0.49242 0.42392 0.998 -1.9400 0.9552 
Gilan -0.37371 0.25210 0.978 -1.2346 0.4872 
Tehran 
center1 -0.00109 0.25538 1.000 -0.8732 0.8710 

Tehran west1 -0.39275 0.27721 0.985 -1.3394 0.5539 
Tehran east1 0.33300 0.30620 0.999 -0.7126 1.3786 
Esfahan -0.13859 0.20485 1.000 -0.8381 0.5609 
Eilam -0.14674 0.21331 1.000 -0.8752 0.5817 
Markazi -0.74916 0.28983 0.384 -1.7389 0.2406 
Tehran north2 -0.07609 0.24631 1.000 -0.9172 0.7650 
Tehran south1 -0.33063 0.20741 0.959 -1.0389 0.3776 
Tehran 
center2 0.38225 0.29744 0.994 -0.6335 1.3980 

Tehran east2 -0.66984 0.27192 0.470 -1.5984 0.2587 
Fars -0.12912 0.22688 1.000 -0.9039 0.6456 
Tehran west2 -0.27801 0.23910 0.998 -1.0945 0.5385 

Tehran 
north1 

Tehran south2 -0.15942 0.38290 1.000 -1.4670 1.1481 
Gilan -0.23512 0.21178 0.999 -0.9583 0.4881 
Tehran 
center1 0.13750 0.21567 1.000 -0.5990 0.8740 

Tehran west1 -0.25417 0.24112 0.999 -1.0776 0.5692 
Tehran east1 0.47159 0.27396 0.925 -0.4639 1.4071 
Tehran north1 0.13859 0.20485 1.000 -0.5609 0.8381 

Esfahan 

Eilam -0.00815 0.16369 1.000 -0.5671 0.5508 
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Markazi -0.61058 0.25553 0.524 -1.4832 0.2620 
Tehran north2 0.06250 0.20485 1.000 -0.6370 0.7620 
Tehran south1 -0.19205 0.15593 0.996 -0.7245 0.3404 
Tehran 
center2 0.52083 0.26414 0.814 -0.3811 1.4228 

Tehran east2 -0.53125 0.23502 0.621 -1.3338 0.2713 
Fars 0.00947 0.18102 1.000 -0.6087 0.6276 
Tehran west2 -0.13942 0.19612 1.000 -0.8091 0.5303 
Tehran south2 -0.02083 0.35764 1.000 -1.2421 1.2005 
Gilan -0.22697 0.21998 0.999 -0.9781 0.5242 
Tehran 
center1 0.14565 0.22372 1.000 -0.6183 0.9096 

Tehran west1 -0.24601 0.24835 1.000 -1.0941 0.6021 
Tehran east1 0.47974 0.28034 0.929 -0.4776 1.4371 
Tehran north1 0.14674 0.21331 1.000 -0.5817 0.8752 
Esfahan 0.00815 0.16369 1.000 -0.5508 0.5671 
Markazi -0.60242 0.26236 0.594 -1.4984 0.2935 
Tehran north2 0.07065 0.21331 1.000 -0.6578 0.7991 
Tehran south1 -0.18389 0.16689 0.999 -0.7538 0.3860 
Tehran 
center2 0.52899 0.27075 0.824 -0.3956 1.4536 

Tehran east2 -0.52310 0.24243 0.695 -1.3510 0.3048 
Fars 0.01762 0.19055 1.000 -0.6331 0.6683 
Tehran west2 -0.13127 0.20494 1.000 -0.8311 0.5686 

Eilam 

Tehran south2 -0.01268 0.36255 1.000 -1.2507 1.2254 
Gilan 0.37546 0.29477 0.995 -0.6311 1.3821 
Tehran 
center1 0.74808 0.29758 0.433 -0.2681 1.7642 

Tehran west1 0.35641 0.31651 0.999 -0.7244 1.4372 
Tehran east1 1.08217 0.34219 0.104 -0.0863 2.2507 
Tehran north1 0.74916 0.28983 0.384 -0.2406 1.7389 
Esfahan 0.61058 0.25553 0.524 -0.2620 1.4832 
Eilam 0.60242 0.26236 0.594 -0.2935 1.4984 
Tehran north2 0.67308 0.28983 0.575 -0.3166 1.6628 
Tehran south1 0.41853 0.25759 0.952 -0.4611 1.2982 
Tehran 
center2 1.13141 0.33438 0.055 -0.0104 2.2732 

Tehran east2 0.07933 0.31188 1.000 -0.9857 1.1444 
Fars 0.62005 0.27351 0.616 -0.3140 1.5540 
Tehran west2 0.47115 0.28373 0.943 -0.4977 1.4400 

Markazi 

Tehran south2 0.58974 0.41225 0.984 -0.8180 1.9975 
Gilan -0.29762 0.25210 0.998 -1.1585 0.5633 
Tehran 
center1 0.07500 0.25538 1.000 -0.7971 0.9471 

Tehran west1 -0.31667 0.27721 0.998 -1.2633 0.6300 
Tehran east1 0.40909 0.30620 0.992 -0.6365 1.4547 
Tehran north1 0.07609 0.24631 1.000 -0.7650 0.9172 
Esfahan -0.06250 0.20485 1.000 -0.7620 0.6370 
Eilam -0.07065 0.21331 1.000 -0.7991 0.6578 
Markazi -0.67308 0.28983 0.575 -1.6628 0.3166 

Tehran 
north2 

Tehran south1 -0.25455 0.20741 0.996 -0.9628 0.4537 
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Tehran 
center2 0.45833 0.29744 0.969 -0.5574 1.4741 

Tehran east2 -0.59375 0.27192 0.676 -1.5223 0.3348 
Fars -0.05303 0.22688 1.000 -0.8278 0.7217 
Tehran west2 -0.20192 0.23910 1.000 -1.0184 0.6146 
Tehran south2 -0.08333 0.38290 1.000 -1.3909 1.2242 
Gilan -0.04307 0.21426 1.000 -0.7747 0.6886 
Tehran 
center1 0.32955 0.21810 0.974 -0.4152 1.0743 

Tehran west1 -0.06212 0.24330 1.000 -0.8930 0.7687 
Tehran east1 0.66364 0.27588 0.512 -0.2784 1.6057 
Tehran north1 0.33063 0.20741 0.959 -0.3776 1.0389 
Esfahan 0.19205 0.15593 0.996 -0.3404 0.7245 
Eilam 0.18389 0.16689 0.999 -0.3860 0.7538 
Markazi -0.41853 0.25759 0.952 -1.2982 0.4611 
Tehran north2 0.25455 0.20741 0.996 -0.4537 0.9628 
Tehran 
center2 0.71288 0.26613 0.322 -0.1959 1.6217 

Tehran east2 -0.33920 0.23725 0.984 -1.1494 0.4710 
Fars 0.20152 0.18392 0.999 -0.4265 0.8296 
Tehran west2 0.05262 0.19879 1.000 -0.6262 0.7315 

Tehran 
south1 

Tehran south2 0.17121 0.35912 1.000 -1.0551 1.3975 
Gilan -0.75595 0.30226 0.442 -1.7881 0.2762 
Tehran 
center1 -0.38333 0.30500 0.995 -1.4248 0.6582 

Tehran west1 -0.77500 0.32350 0.520 -1.8797 0.3297 
Tehran east1 -0.04924 0.34866 1.000 -1.2399 1.1414 
Tehran north1 -0.38225 0.29744 0.994 -1.3980 0.6335 
Esfahan -0.52083 0.26414 0.814 -1.4228 0.3811 
Eilam -0.52899 0.27075 0.824 -1.4536 0.3956 
Markazi -1.13141 0.33438 0.055 -2.2732 0.0104 
Tehran north2 -0.45833 0.29744 0.969 -1.4741 0.5574 
Tehran south1 -0.71288 0.26613 0.322 -1.6217 0.1959 
Tehran east2 -1.05208 0.31897 0.071 -2.1413 0.0372 
Fars -0.51136 0.28157 0.890 -1.4729 0.4501 
Tehran west2 -0.66026 0.29150 0.617 -1.6557 0.3352 

Tehran 
center2 

Tehran south2 -0.54167 0.41763 0.994 -1.9678 0.8845 
Gilan 0.29613 0.27718 0.999 -0.6504 1.2426 
Tehran 
center1 0.66875 0.28016 0.526 -0.2879 1.6254 

Tehran west1 0.27708 0.30019 1.000 -0.7480 1.3022 
Tehran east1 1.00284 0.32715 0.134 -0.1143 2.1200 
Tehran north1 0.66984 0.27192 0.470 -0.2587 1.5984 
Esfahan 0.53125 0.23502 0.621 -0.2713 1.3338 
Eilam 0.52310 0.24243 0.695 -0.3048 1.3510 
Markazi -0.07933 0.31188 1.000 -1.1444 0.9857 
Tehran north2 0.59375 0.27192 0.676 -0.3348 1.5223 
Tehran south1 0.33920 0.23725 0.984 -0.4710 1.1494 
Tehran 
center2 1.05208 0.31897 0.071 -0.0372 2.1413 

Tehran 
east2 

Fars 0.54072 0.25445 0.717 -0.3282 1.4096 
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Tehran west2 0.39183 0.26540 0.979 -0.5145 1.2981 
Tehran south2 0.51042 0.39985 0.995 -0.8550 1.8759 
Gilan -0.24459 0.23316 0.999 -1.0408 0.5516 
Tehran 
center1 0.12803 0.23670 1.000 -0.6803 0.9363 

Tehran west1 -0.26364 0.26010 1.000 -1.1518 0.6246 
Tehran east1 0.46212 0.29080 0.960 -0.5309 1.4552 
Tehran north1 0.12912 0.22688 1.000 -0.6456 0.9039 
Esfahan -0.00947 0.18102 1.000 -0.6276 0.6087 
Eilam -0.01762 0.19055 1.000 -0.6683 0.6331 
Markazi -0.62005 0.27351 0.616 -1.5540 0.3140 
Tehran north2 0.05303 0.22688 1.000 -0.7217 0.8278 
Tehran south1 -0.20152 0.18392 0.999 -0.8296 0.4265 
Tehran 
center2 0.51136 0.28157 0.890 -0.4501 1.4729 

Tehran east2 -0.54072 0.25445 0.717 -1.4096 0.3282 
Tehran west2 -0.14889 0.21903 1.000 -0.8969 0.5991 

Fars 

Tehran south2 -0.03030 0.37070 1.000 -1.2962 1.2356 
Gilan -0.09570 0.24506 1.000 -0.9325 0.7412 
Tehran 
center1 0.27692 0.24843 0.999 -0.5714 1.1253 

Tehran west1 -0.11474 0.27082 1.000 -1.0396 0.8101 
Tehran east1 0.61101 0.30043 0.777 -0.4149 1.6369 
Tehran north1 0.27801 0.23910 0.998 -0.5385 1.0945 
Esfahan 0.13942 0.19612 1.000 -0.5303 0.8091 
Eilam 0.13127 0.20494 1.000 -0.5686 0.8311 
Markazi -0.47115 0.28373 0.943 -1.4400 0.4977 
Tehran north2 0.20192 0.23910 1.000 -0.6146 1.0184 
Tehran south1 -0.05262 0.19879 1.000 -0.7315 0.6262 
Tehran 
center2 0.66026 0.29150 0.617 -0.3352 1.6557 

Tehran east2 -0.39183 0.26540 0.979 -1.2981 0.5145 
Fars 0.14889 0.21903 1.000 -0.5991 0.8969 

Tehran 
west2 

Tehran south2 0.11859 0.37830 1.000 -1.1733 1.4104 
Gilan -0.21429 0.38665 1.000 -1.5346 1.1061 
Tehran 
center1 0.15833 0.38880 1.000 -1.1693 1.4860 

Tehran west1 -0.23333 0.40347 1.000 -1.6111 1.1445 
Tehran east1 0.49242 0.42392 0.998 -0.9552 1.9400 
Tehran north1 0.15942 0.38290 1.000 -1.1481 1.4670 
Esfahan 0.02083 0.35764 1.000 -1.2005 1.2421 
Eilam 0.01268 0.36255 1.000 -1.2254 1.2507 
Markazi -0.58974 0.41225 0.984 -1.9975 0.8180 
Tehran north2 0.08333 0.38290 1.000 -1.2242 1.3909 
Tehran south1 -0.17121 0.35912 1.000 -1.3975 1.0551 
Tehran 
center2 0.54167 0.41763 0.994 -0.8845 1.9678 

Tehran east2 -0.51042 0.39985 0.995 -1.8759 0.8550 
Fars 0.03030 0.37070 1.000 -1.2356 1.2962 

Tehran 
south2 

Tehran west2 -0.11859 0.37830 1.000 -1.4104 1.1733 
*. The mean difference is significant at the .05 level. 
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