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ABSTRACT  
 

To reduce unbalances, exploit environmental capabilities basically and logically, distribute facilities and 
populationoptimally, study cities and villages with a systemic attitude, and being informed ofinequalities 
between residencies are regarded as important duties of regional planning. Therefore, the present study aims at 
evaluating West Azerbaijan towns using factor and cluster analysis technique and 21 social-cultural indexes. 
This research is an applied-developmental and descriptive-analytical oneconsidering research type and method. 
Using factor analysis method, the towns are divided into four levels, i.e. taking benefit, relatively taking benefit, 
deprived, and very deprived. Out of 17 towns of West Azerbaijan province, research findings indicate that Khoy 
and Chalderan obtained ranks 1 and 17 with points of 3.47 and -3.25, respectively. Also, 23.52% (26.3%), 
35.29%, 23.52%, and 17.64% of towns are at taking benefit, relatively taking benefit, deprived, and very 
deprived levels, respectively. Using cluster analysis and drawing Dendrogram diagram, the towns were finally 
classified as homogenous groups. Generally, the findings referred to differences and inequalities of towns 
considering taking benefit from social-cultural indexes. Therefore, it is necessary to focus on regional planning 
considering the province development. 
 
Key words: Development levels, Regional inequalities, Factor analysis, Cluster analysis, West Azerbaijan  
                    province  
 
Introduction 
 

Development was regarded as a mere 
economical category and the world considered it 
from this perspective for several years.In other 
words,economical progress was regarded as the only 
criterion for a society development and it was 
predominantly supposed that objectives of a 
developed society may be realized relying on 
different patterns of economical development, 
technological growth, wealth accumulation, and so. 

Gradually, unilateral focus on development and 
more emphasize on economy resulted in some social 
and environmental problems for the developed 
countries. On the other hand, unconsciously use of 
this development pattern by some countries 
negatively affected their coordinated development. 
The problems rooted in underestimation of key role 
of culture in society order. Culture-as a treasury from 
material and spiritual achievements of human 
resulting in beliefs, attitudes, and norms accepted by 
a society- determines type of behavior of population 
(ttp://expansioncultural). 

Evidently, changing different aspects of the 
society will not be possible through underestimation 
of this important category since all economical, 
political, and social variations and evolutions depend 
on kind of cultural acceptance in the 
society.Therefore, development may not be realized 
in other aspects and dimensions of society without 
providing appropriate cultural conditions. Thus, the 
concept of cultural development has recently been 
considered by global societies including UNESCO. 
 
Explanation: 

 
At present, level difference between villages, 

villages and cities, cities and cities, regions, intra-
regions, inter-regions, and countries to reach a 
physical, social and economical acceptable minimum 
at national and international levels has made regional 
planning necessary in order to invest nationally and 
regionally, maintain population in their countries, use 
of appropriate technology, and realize sustainable 
development more than before. Decrease of 
inequalities and elimination of social and economical 
dualities- as one of the main preconditions of 
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development, are regarded as one of the regional 
planning objectives. Intra-regional developmental 
imbalance leads to gaps and intensification of 
regional inequality. It is a barrier against 
development process. Accordingly, study of 
economical, social, educational, welfare, regional, 
and provincial inequalities is a basic and necessary 
action should be taken in planning and reformation in 
order to provide economical growth along with social 
justice and modification of spatial order of national 
and regional economy. It may affect resources 
allocation aimed at mitigating of regional inequalities 
[5]. Using qualitative data and methods with an 
economical nature, researchers have recently 
explained development rate at international, national, 
regional, and local level (The same reference). 
Development level is measured by economists and 
international organizations using different indexes 
including per capitaincome. Therefore, regions with 
relatively higher per capita income are regarded as 
developed ones [2]. Although the mentioned index is 
defendable since it is an objective index free from 
personal values and comments, it may not be 
regarded as the only development criterion since it 
does not include nonmonetary values as well as cases 
which cannot be changed to monetary values. Thus, 
combined and other non-economical indexes such as 
social, cultural, health-therapeutic ones have been 
presented since 1960s.  
 
Research methodology: 

 
The research is of analytical-qualitative type 

with a developmental approach. The statistical 
population was consisted of 17 towns of West 
Azerbaijan province. The required data was collected 
using statistical calendar of West Azerbaijan 
province (2009) and factor analysis method was used 
to standardize and analyze the indexes. Then, the 
towns were ranked using combined score and 
classified as homogenous groups using cluster 
analysis. Finally, strategies are presented to make 
social and cultural conditions of towns better. 
 
Introduction of models: 

 
3-1- Factor analysis: 

 
It is used to decrease variables and data trying to 

divide a set of variables to groups of variables with 
maximum correlation. Finally, it classifies and 
explains high number of variables to small number of 
variables known as factor [18]. If factor analysis 
aims at summarizing number of indexes as 
meaningful factors, R-type factor analysis should be 
used while Q-type factor analysis is used to combine 
and summarize some geographical areas and 
locations as homogenous groups in a country. In 
geographical studies, R-type factor analysis is often 
used to level towns, cities, and villages [6]. 

Additionally, factor analysis may be used to apply 
data and reduce possible errors where theoretical 
judgment is required [1]. Also, factor analysis 
provides conditions to use cluster analysis and 
determines their development level in towns’ 
classifications.  

Factor analysis includes forming of data matrix, 
calculating of correlation matrix, extracting of 
factors, rotating of factors, naming the factors, and 
ranking of towns[6]. 
 
3-2- Cluster analysis: 
 

This is one of the most applied methods in 
regional geographical studies. In fact, it is a way to 
level regions, towns, cities, villages, and etc., such 
that the same-level locations are very similar to each 
other and have significant difference with locations 
of other levels. In this method, homogenous locations 
are leveled in different ways. Determination of 
correlation coefficient and measurement of distance 
especially Euclid distance are the most important 
methods to change homogenous locations. Therefore, 
there are different methods to combine elements in 
clusters including hierarchical cluster analysis 
realized using integration or separation methods [13]. 
Inintegration method, every case or subject begins 
with its own cluster. Then, two cases or subjects are 
combined and a new integration cluster is formed. 
Therefore, number of clusters reduces one by one at 
every stage. Sometimes, a third case or subject is 
merged with the case cluster and a new cluster is 
made. In some cases, two groups or subjects are 
combined and form a new cluster. Thus, all cases are 
merged and finally, a great cluster is made. If cluster 
process is done at opposite direction of hierarchical 
method, separation method is, in fact, used. 

There are five main methods to form integration 
cluster including single combination, complete 
combination, moderate combination, input method, 
and gravity center method [14].  
 
The understudy indexes: 
 

To evaluate taking benefit rate of every town 
from cultural services and facilities, indexes were 
used which either were directly known as social-
cultural index or indexes explaining cultural 
development level of the town. The selected indexes 
(n=21) are as follows: 

X1: Urbanization percentage 
X2: Number of mosques for every 10,000 people  
X3: Ratio of boy students to secondary course  
X4: Ratio of girl students to secondary course   
X5: Ratio of boy students to whole educational 

courses  
X6: Ratio of girl students to whole educational 

courses  
X7: Ratio of educational staff to all 

administrative staff  
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X8: Ratio of non-educational staff to all 
administrative staff  

X9: Number of cinemas for every 50,000 people  
X10: Number of theaters for every 50,000 people 
X11: Number of exhibitions for every 50,000 

people  
X12: Number of printing-houses for every 50,000 

people  
X13: Number of libraries for every 50,000 people  
X14: Number of books available in libraries for 

every 10,000 people  
X15: Ratio of schools to elementary school 

students 
X16: Ratio of classrooms to elementary school 

students 
X17: Ratio of schools to guidance school students 
X18: Ratio of classrooms to guidance school 

students 
X19: Ratio of schools to high school students 
X20: Ratio of classrooms to high school students 
X21: Ratio of schools to pre-university students 

 
4. Application of factor analysis in evaluating social-
cultural space of towns of West Azerbaijan province: 

 
Once the selected variables changed to statistical 

indexes, 21 statistical indexes were finally 
determined for appropriate factor analysis in 
different sectors and SPSS software was used to 
execute the factor analysis technique. Factor analysis 
stages were used for social-cultural index of 17 
towns of West Azerbaijan province. Kaiser-Meyer-
Olkin (KMO) is of methods used by the researcher to 
determine and decide about appropriateness of data 
for factor analysis. KMO always varies from zero to 
one. If KMO<0.50, data will not be appropriate for 
factor analysis. If 0.69<KMO<0.50, factor analysis 
can be done cautiously. However, if KMO>0.70, 
correlations found between data will be appropriate 
for factor analysis (Kalantari, 2010, p.286). Results 
of KMO tests suggest that the model sufficiency is 
confirmable at a balanced level and indicate to 
appropriateness of factor analysis pattern for 

operation of this research. Also, it is confirmed by 
Bartlett test, too.  
 
4-1- Data matrix formation: 

 
In data matrix, the columns consist of indexes 

and the rows of regions. Therefore, social-cultural 
indexes will be inserted in columns and 17 towns in 
rows of the matrix belonging to West Azerbaijan 
province.  
 
4-2- Calculation of correlation matrix: 

 
Correlation matrix is used in calculations of next 

stages as well as internal relationship among indexes. 
If all indexes are ordered in positive direction and 
quality indicates to better conditions, the correlation 
will be positive, i.e. the higher the value of every 
index, the higher the value of other indexes. 
Correlation among “m” indexes may be 
demonstrated as “m*m”. Considering 21 indexes for 
West Azerbaijan province, the matrix will be as a 
21*21 one. All values found on its diagonal equal 1 
and the values found beneath its diagonal are a 
repetition of the values found above its diagonal 
because correlation of every index with the index is 
one and correlation of 2:1 index will always be equal 
to correlation of index 1 and index 2 [6].  
 
4-3- Factors Extract: 

 
Correlation between indexes (variables) and 

factors was evaluated and main factors were 
extracted using correlation matrix. Therefore, 
correlation matrix was calculated and necessary 
actions were taken to extract the factors. To establish 
an appropriate and logical relationship between 
indexes (variables) and factors, the indexes with 
correlation coefficient>0.5 are used 
(Taghvaei&Shafiei, 2009, p.68). In this research, 
therefore, 21 indexes are reduced to four factors 
explaining 75.340% of variance and indicating to 
satisfactoriness of factor analysis and the understudy 
indexes. The results are shown in Table 1.

    
Table 1: Extraction of data analysis final factor 

Factors Special value Percentage of variance Percentage of accumulative variance 
1 7.189 34.235 34.235 
2 3.601 17.148 51.383 
3 2.896 13.792 65.175 
4 2.135 10.166 75.340 

 
4-4- Matrix rotation: 

 
If every index is carried on a factor or loaded values of every index in the factor are high, positive or near to 

zero, the factors will be interpretedeasily. Ifthe loaded values of every index include moderate values on several 
factors, the interpretation will be difficult. To reach the ideal conditions, the factors are rotated in a way that a 
simple structure is obtained. Varimax, Covarimax, and Ecomarx methods can be used to rotate factors [16]. The 
research finds a simple structure where several indexes accumulate around a factor. According to Table 1, the 
extracted factors explain 75.340% of variations resulting from the previous variables [15]. Forming data matrix, 
correlation coefficient of the matrix is calculated and, then, the social-cultural indexes are reduced to four final 
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factors using factor analysis. Generally, they explain 75.340% of variance, demonstrate an ideal summery, and 
variables of every factor are specified through factors rotation using Varimax method. According to Table 1, the 
first factor significantly affects whole variations.  
 
Table 2: The rotated factors 

Factors Special value Percentage of variance Percentage of accumulative variance 
1 5.267 25.079 25.079 
2 4.765 22.690 47.769 
3 3.103 14.778 62.548 
4 2.686 12.793 75.340 

 
4-5- Factors denomination: 

 
Considering correlation of every index, the 

factors are denominated as follows.  
Considering correlation found between indexes, 

the indexes with the highest correlation are loaded in 
one factor.  

- Factor I: Special value of the factor justifies 
5.267% and 25.079% of the variance. In this factor, 6 
indexes with the highest correlation were loaded. The 
indexes included one organizational and five 
institutional one. Therefore, the factor may be 
denominated as organizational-institutional one.

  
 
Table 3: Indexes loaded in factor II 

Index  Row No. in calculations  Correlation coefficient  
Number of mosques for every 10,000 people  X2 0.703 
Ratio of schools to guidance school students X15 0.901 
Ratio of classrooms to elementary school students  X16 0.726 
Ratio of schools to guidance school students X17 0.901 
Ratio of classrooms to guidance school students X18 0.564 
Ratio of schools to high school students X19 0.804 

Reference: The author’s studies  

 
- Factor II: In this factor, 5 correlated factors 

were loaded. Special value of the factor equals 4.765 
explaining 22.690% of the variance. There are three 
organizational and two literacy indexes and, 
therefore, the factor may be denominated as 
organizational-literacy factor.  

- Factor III: In this factor, three indexes with 
the highest correlation were loaded. Special value of 
the factor calculates and justifies 3.103% and 

14.778% of the variance. There are two institutional 
and one cultural index in this factor and it is 
denominated as institutional-cultural factor.  

- Factor IV: Specila value of the factor 
justifies 2.686% and 12.793% of the variance. In this 
factor, two indexes with meaningful correlation were 
loaded and it can be denominated as personnel-
organizational factor. 

 
Table 4: Indexes loaded in factor III 

Index  Row No. in calculations  Correlation coefficient  
Number of classrooms to guidance school students X18 0.540 
Ratio of classrooms to high school students X20 0.803 
Number of books available in libraries for every 10,000 people  X14 0.679 

Reference: The author’s studies  
 
Table 5: Indexes loaded in factor IV 

Index  Row No. in calculations  Correlation coefficient  
Number of exhibitions for every 50,000 people  X11 0.663 
Ratio of non-educational staff to all administrative staff  X8 0.933 

Reference: The author’s studies  

 
4-7- Classifying of towns of West Azerbaijan 
province using cluster analysis: 

 
Once factor analysis stages were completed 

based on extracted scores and combined index, 
cluster analysis technique was used to determine 
homogenous groups of towns of West Azerbaijan 
province. According to this method, towns with the 
highest rate of similarities considering factor scores 
are classified in one cluster and values of scores of 
every factor indicate to importance of every 

region.Diagram 1 refers to towns of the province in 
three homogenous clusters. According to cluster 
analysis using moderate relationship method, towns 
of the province are arranged in three levels. The 
leveling indicates to more similarities found among 
places of the same level and significant difference 
with places of other levels.  

According to Diagram 1, Urmia, Boukan, Khoy, 
Makou, Mahabad are classified in group I, 
Oshnavieh, Piranshahr, Tekab, Sardasht, Salmas, 
Shahindej, Shout, Miyandoab, and Naghadeh in 
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group II, and Poldasht, Chaipareh, and Chaldoran in 
group III. Once the factors were extracted,the 
combined score was obtained using sum of factor 
scores of every town and every town was classified 
as specific group based on their development 
scores.Considering mean and standard deviation of 
the combined score, four categories were defined for 

towns classification and every town was regarded as 
taking benefit, relatively taking benefit, deprived, 
and very deprived based on their score of factor 
analysis. 

Diagram 1: Classification of towns of West 
Azerbaijan province using cluster analysis

  
Table 7: Leveling of towns of West Azerbaijan province based on factor score 

Level  Town  No.  Percentage  Development level  
Level I Urmia, Boukan, Khoy, Mahabad 4 23.52 Taking benefit  
Level II Oshnavieh, Piranshahr, Sardasht, Salmas, Makou, Miyandoab 6 35.29 Relatively taking benefit 
Level II Naghadeh,  Shout, Shahindej, Tekab 4 23.52 Deprived  
Level IV Chaldoran, Chaipareh, Poldasht 3 17.64 Very deprived  
Sum   17 100  

Reference: The author’s calculations 

 
The difference in towns’ classification indicates 

to difference and inequality in taking benefit from 
social-cultural indexes such that Urmia, Boukan, 
Khoy, Mahabad are at taking benefit, Oshnavieh, 
Piranshahr, Sardasht, Salmas, Makou, Miyandoab at 
relatively taking benefit, Naghadeh,  Shout, 
Shahindej, Tekab at deprived, and Chaldoran, 
Chaipareh, Poldasht at very deprived levels with 
23.52%, 35.29%, 23.52%, and 17.64%, 
respectively.The hypothesis based on difference 
among towns considering taking benefit from social-
cultural indexes is confirmed. Map 1 demonstrates 
leveling of towns of West Azerbaijan province. Also, 

the results make it clear that the higher the 
urbanization level, the higher the awareness and 
access rate to cultural facilities such as cinemas, 
schools, exhibitions, literacy, etc. Pearson test was 
used to evaluate the hypothesis. Since the calculated 
meaningful level (sig=0.002) is less than the ideal 
one (α=0.05), the hypothesis is confirmed. In other 
words, the higher the urbanization level, the higher 
the access rate to facilities leading to development 
and idealization of indexes. There is a direct, strong, 
and positive relationship between these two variables 
(p=0.685). Table 8 refers to Pearson testresults.

 
Table 8: R-Pearson test to evaluate the relationship between urbanization and social-cultural development of towns 

Test  Meaningful level  Correlation coefficient  Ideal α 
Pearson  0.002 0.685 0.05 

 
Discussion & Conclusion: 

 
Findings of factor analysis model indicate to 

severe inequality of towns of West Azerbaijan 
province considering taking benefitfrom social-
cultural services. The highest rate of cultural 
insufficiencies relates to number of cinemas and its 
related services, theaters, book exhibitions, and 
printing-houses while such services are concentrated 
in some towns. There are relatively appropriate level 
of the indexes related to literacy, higher education, 
number of books found in libraries, and number of 
mosques in all towns. Towns surrounding the 
province center are at the top of cultural development 
table. In other words, the more the distance between 
towns and province center, the lower the cultural 
development level. Almost 41% of towns are at 
appropriate level considering taking benefit from 
facilities and mosques. Additionally, about 41% of 
towns are at deprived and very deprived level 
considering taking benefit from facilities and cultural 
services while about 35.29% are at balanced level. 
Only 23.52% are at taking benefit level of 
considering governing condition of the indexes. 
Comparing the obtained statistics, i.e. 41%deprived 
and 22.52% taking benefit indicates to imbalanced 
distribution of cultural facilities and services at 

regional level. In other words, potentials of the towns 
are not effectively used. Considering deprivation of 
majority of towns from cultural facilities and services 
and concentration of managers and planners on 
economical development and their underestimation 
from cultural development of towns, following 
problems will be observed in the province: 

- A deep gap and cultural duality will be 
created among towns of the province such that 
23.52% of them will be placed at high levels while 
the rest will occupy the lower levels. In this case, 
there will not be any correspondence among them.  

- Immigration to province centers will be 
intensified,marginalization process will continue, and 
urbanization problems including unpermitted 
constructions, social damages, and more false 
occupations will increase while focus on problems of 
those living in city margins is the main challenge of 
urban managers and planners. Cultural services and 
facilities are unjustly distributed while social justice 
is of necessities of urban and regional planners.There 
is a tendency toward centralization and polarization 
while centralization is regarded as agenda of regional 
planners. All above-mentioned cases will affect 
economical development. However, cultural 
fundamentals may be relied on as a solution for 
economical problems. Since about 65% of towns are 
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at lower levels considering taking benefit from 
cultural services and facilities, on one hand, and 
cultural services and facilities are concentrated in 
some towns of provinces, on the other hand, deprived 
towns should be put in development priority in order 
to deconcentrate the problem and move at sustainable 
development route considering social justice 
component in regional planning. 
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