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Abstract  
      Housing, beside two factors of food and clothing are fundamental needs of human 
communities, which most planners emphasize the optimal access to its different dimensions. 
This issue is more representative in Iran because in Iranian constitution, it has been 
emphasized. Development in dimensions and indexes of housing can represent the 
development level of societies as well. The present study is a descriptive-analytical one 
conducted with the objective of investigating the level of development in the townships of 
Kermanshah Province in housing indexes. The data collection method is document analysis and 
field study. To obtain the main objective of the study, 21 indexes related to housing were used. 
Further, for weighting indexes of the research, the questionnaires distributed among 30 
individuals of authorities and experts of Housing Foundation and Road Constructionand Urban 
Development Office as well as university professors experienced in housing field were used. To 
determine the development of the township of the Kermanshah Province, TOPSIS and AHP 
techniques, Cluster Analysis and GIS were used. The findings of the research indicated that 
among 14 townships of the province, three townships of Kangavar, Sahneh and Harsin 
respectively with priority coefficients 0.636, 0.554, and 0.521 enjoyed the highest level of 
development and three townships of Salas-e Babajani, Paveh and Dalahou respectively with 
priority coefficients of 0.116, 0.242 and 0.242 have the lowest level of development. In 
addition, about 29 percent of the townships of the province (22.77 percent of the area of the 
province) are at very high and high levels of development, 14 percent (31.1 percent of the area 
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of the province) at the moderate level, and 57 percent of the townships (46.14 percent of the 
area of the province) are at deprived or very deprived levels. Finally, the development situation 
of eastern townships of the province is more favorable than the western half it in terms of 
housing indexes.  

Key words: Housing, Housing indexes, Development, TOPSIS, Cluster Analysis, Kermanshah 

Introduction 
       Development is a process during which societies can change from the primary 
underdeveloped conditions to developed ones by passing more or less same evolutionary 
stagesand enduring qualitative and quantitative transformations (Nasiri, 2000). In the idea of 
experts of development, there are different interpretations for the word development, among 
which one can refer to the increase in production, the increase in productivity, the promotion 
of quantitative and qualitative levels of life, the promotion of healthcare levels, eliminating 
problems, unemployment and inflation, the supply of economic and social needs. Enjoying 
education, cultural and active participation in different domains, and etc (Todaro, 1999). 
     Doubtlessly, development is considered a dynamic and ever-changing process which is based 
on social and economic conditions of the societies and is an evolutionary process for enabling 
human being and caring his residence in a fair path for protecting the rights of all generations. 
Hut, it is not based on historical processes and land capacities and realities of the degree of 
influencing developmentalprocessesin different dimensions, domains and the type of 
participation of all players and on the other hand, the quiddity and degree of the benefits of 
shareholders from the results of developmental measures per the same temporal and spatial 
conditions; therefore, the indexes can be considered a the starting point and the main 
instrument for monitoring policies, executive measures and controlling the consequences of 
development for proper monitoring of rural development (Qadirimasoum & Akbarpoor, 2011). 
Housing indexes, as the main foundation of a comprehensive plan and a necessary instrument 
for stating different economic, social, cultural, environmental and physical dimensions of 
housing, enjoys a specific status in the issue of housing planning (Farakhlou, Shabanifar, & 
Hussain, 2009). 
     Housing, during different periods of human life has been represented in different forms. This 
phenomenon made by humans, is one of the representations of human civilization which 
during many years has been dependent on facilities and conditions present in the natural 
environment of human communities. Housing is among the most fundamental and sensitive 
parts in economic and social development planning (Azizi, 2004). Housing is something more 
than a merely physical shelter and includes all required general services and facilities for a 
better life for human beings and it should provide the long term and safe lien for the user 
(Napp, 1982). In many cases, the most important factors affecting the degree of individuals’ 
satisfaction with the residence in a neighborhood, housing and its environmental conditions 
(Westaway, 2006). However housing is the main factor of individuals’ socialization in the world 
and is main goods in the social organization, it is space which has a determining role in shaping 
personal identity, social relations and collective objectives (Short, 2006). 
     Regarding the development level of regions and also regarding housing and its indexes, there 
have been multiple studies in Iran and the world which some of them are presented as follows: 
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Mousavi (2009), in an analysis of the state of rural housing in Iran in 2006, obtained these 
results that investigating the qualitative and quantitative states of rural housing by the use of 
the estimations of Statistical Center of Iran and the results of Population and Housing Census 
comparing it with the published state in Population and Housing Census of 1996 and before 
that indicate relative improvement in qualitative state of housing units in terms ofmore 
resistible building materials such assteel and concrete structures on the one hand, and the 
reduction in using weakness materials such as wood and mud brick in building residential units. 
These processes indicate the relative improvement of the degree of the resistance of rural 
residential units against destructive natural forces such as earthquakes (Mousavi, 2009). 
     Bahrami (2010), in his research with the objective of analyzing the state of rural housing of 
Kermanshah Province and creating solutions for strengthening rural housing, introduced 
housing as the most important need of human beings. The findings of the research indicated 
that rural regions of Kermanshah in 2006 were lacking in 17779 residential units and in terms of 
strength, 43.8% of rural housings were strong, 33.9% were weak and 22.2% of them wereflimsy 
(Bahrami, 2010). 
     Bahrami (2011), in his research, investigated the identification of the state of housing 
indexes in rural regions of Kermanshah Province. He pursue to answer this question what is the 
state of constructing rural housing in Kermanshah Province in terms of qualitative and 
quantitative standards? The results obtained from the study indicated that only 43.8 percent of 
rural housings are strong and more than 74 percent of them have less than a 100 meter 
infrastructure area and 25 percent of them are more than 25 years old (Bahrami, 2011).  
     Seydaee et al. (2011), in their research titled as “leveling and analyzing the indexes of rural 
housing in Isfahan Province using factor analysis and cluster analysis”, indicated that among 5 
factors of infrastructure, welfare, ownership, facilities and strength, the infrastructure factor 
explained 33.235 percent of the variance and was consider as the most influential factor in their 
study. In addition, the results indicated that rural areas of the province were divided into 7 
homogeneous groups based on which rural areas of Isfahan Township was at the highest level 
(Seydaee, Hedayati, & Fathi, 2011). 
     Momeni and Saber (2011), in a research titled as “determining the development of Naein 
City in Isfahan Province using Numerical Taxonomy Model” concluded thatthe concentration 
facilities and services is in the center of the province and the majority of cities in the province 
are developing areas (Momeni & Saber, 2011). 
      Mohammadi et al. (2012), investigated the development level of the townships of Lorestan 
Province separated by sections of housing, welfare-infrastructural services, agriculture and 
industry. The results of their study indicated that inequality among the townships of the 
province during the investigated time period (2003-2008) in the sections of housing and 
welfare-infrastructural services increases and in the sections of agriculture and industry 
decreases (Mohammadi, Abdoli, & Fathi, 2012). 
      Egu (1994), investigated housing quality in Nigeria. The results of his study indicated that 
one of the basic problems of housing in rural areas of Nigeria is low housing quality. In addition, 
the inattention to rural housing compared to urban housing is considered as an issue to which 
policymakers and planners should pay serious attention (Ogu, 1994). 
      The development level or access to facilities and services of social welfare and well as fair 
distribution of them in provinces and townships is considered very important and valuable. In 
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Kermanshah, as most of the provinces of developing countries is developing in economic and 
social dimensions, one or two townships or finally some regions have the main responsibility 
regarding creating income, production, public services and consequently social-economic 
flourishing. These issues cause the underdevelopment of other regions. In other words, the 
townships of Kermanshah Province, in terms of enjoying different development indexes have 
very differences and housing indexes as dimensions of development suffer from heterogamous 
geographical distribution among the townships of this province. In this line, the objective of the 
present study is to investigate the development level of the townships of Kermanshah Province 
in terms of housing indexes. In addition, using different statistical methods, it tries to answer 
this question that how is the state of development of the townships of Kermanshah Province in 
terms of housing indexes? 
 
Introducing the studied scope 
     Kermanshah Province is in Iran and is located at longitude 33 degrees 40 minutes, 35 
degrees 18 minutes East and latitude45 degrees 24 minutes to 48 degrees 7 minutes north. This 
province with 25038 Km2 area, has a population of 1945227 individuals in 2011. The rate of 
urbanization and rural population of this province is 69.66% and 30.15% respectively 
(Population and Housing Census of Kermanshah, 2011). In table 1, the spatial location of the 
province separated by its townships in Iran is illustrated. 

 
Figure 1: the geographical location of Kermanshah in Iran 

Research methodology  
      By emphasizing the systemic attitude, in the present study a descriptive-analytical method 
was employed; in such a way that firstly, required data and statistics related to housing of the 
townships of Kermanshah Province were collected, then using TOPSIS model, the townships of 
the province were prioritized based on housing indexes.  
      To determine the weight of research indexes, using AHP and via pairedComparisons 
Analysisthe degree of their importance were identified. For paired comparisonsof indexes, the 
questionnaire of Decision Matrix Inventory were distributed among some of the authorities and 
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experts of Housing Foundation and Road Construction and Urban Development Office as well as 
university professors experienced in housing field. Then, the tables were completed ranging 
from 1-9 based on Dr. Sa’ati’s 9 quantities table. Afterwards, to investigate the townships of the 
province in homogenous groups, the final results of TOPSIS technique were entered SPSS and 
using Cluster Analysis, the townships were classified into five groups of highly bestowed, 
bestowed, relatively bestowed (moderate level), deprived, and very deprived in terms of 
housing indexes. At last, to illustrate spatially the state of development of the townships in 
housing indexes, the results of cluster analysis were entered GIS software program and the 
townships were illustrated on the map based on the five mentioned groups.  

Investigated indexes in the research 
     To determine the state of development of the townships of Kermanshah Province in terms of 
housing indexes, used the 21 indexes: 
      X1: the percentage of enjoymentof electricity; X2: the percentage of enjoyment 
oftelephone; X3: the percentage of enjoyment ofsanitarywater; X4: the percentage of 
enjoyment ofgas; X5: the percentage of enjoyment ofkitchen; X6: the percentage of enjoyment 
ofbathroom; X7: the percentage of enjoyment ofWC; X8: the percentage of enjoyment ratio 
from estate housing of lands and building; X9: the percentage of enjoyment ratio from estate 
housing of lands; X10: The proportion of households using natural gas for cooking; X11: The 
proportion of households using natural gas for heating; X12: The proportion of households 
using natural gas for supplying hot water; X13: the proportion of metal housing units to all 
housings; X14: the proportion of concrete housing units to all housings; X15: the percentage of 
101-150 m2 housing units; X16: the percentage of 151-200 m2 housing units; X17: the 
percentage of 201 m2 and bigger housing units; X18: per capita of housing units (per a 
household); X19: per capita of housing units (per anindividual); X20: per capital of rooms (per a 
household); X21: per capital of rooms (per an individual).  

Research findings  
1. TOPSIS technique  

      Prioritizing the townships of Kermanshah Province in terms of housing indexes was 
conducted regarding 8-staged TOPSIS technique as follows: 
    The first stage: constructing data matrix (Aij) based on m alternatives and n indexes (table 1): 

 
     The second stage: de-scaling data and constructing standards data (R) whose results are 
illustrated in table 2. 
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Table 1: Matrix (Aij) 

Indexes 
of 

Townshi
ps 

1X 2X X3 X4 X5 6X 7X 8X 9X 10X 11X 12X 13X 14X 15X 16X 17X 18X 
X1
9 

X2
0 

X2
1 

Eslam 
abad-e 
gharb 

9/
99 

11/
31 

6/
91 

22/
0 

31/
31 

32/
31 

33/
99 

44/
53 

3/
4 

02/
0 

0 
26/
0 

31/
9 

03/
4 

15/
11 

4/3  
31

/2  
35

/0  
19

/0  
33

/2  
65

/0  

Paveh 
15/
99 

92/
35 

65/
96 

03/
0 

2/
92 

14/
95 

31/
99 

4/
63 

01
/2  

03/
0 

0 
03/
0 

1/2  
33/
1 

13/
23 

5/4  
31

/0  
99

/0  
25

/0  
33

/2  
31

/0  

Salas-e 
babajani 

53/
95 

1/
11 

1/
31 

0 
5/

30 
66/
33 

4/
91 

96/
39 

14
/0  

0 0 0 
31/
13 

46/
1 

34/
5 

44/
0 

22
/0  

93
/0  

2/
0 

13
/2  

43
/0  

Javanro
od 

49/
99 

43/
59 

66/
94 

62/
2 

46/
33 

53/
90 

53/
99 

14/
66 

96
/0  

55/
2 

4/2  
63/
2 

56/
25 

3/1  
11/
16 

26/
2 

62
/0  

94
/0  

2/
0 

3/
2 

59
/0  

Dalahoo 
61/
99 

3/
19 

56/
33 

0 
43/
63 

35/
65 

96/
99 

03/
39 

69
/0  

0 0 0 
41/
1 

46/
0 

53/
19 

63/
3 

94
/1  

1 
21

/0  
3/
2 

61
/0  

Ravansa
r 

61/
99 

51/
55 

13/
91 

39/
21 

16/
90 

01/
90 

94/
93 

13/
36 

9/
0 

40/
26 

03/
26 

01/
26 

9/5  
15/
0 

31/
21 

45/
1 

29
/1  

91
/0  

2/
0 

3/
2 

62
/0  

Sarpol-e 
zahab 

52/
93 

5/
66 

09/
94 

16/
0 

33/
91 

19/
33 

31/
93 

93/
63 

61
/0  

1/0  
25/
0 

13/
0 

93/
1 

25/
9 

32/
16 

45/
5 

14
/1  

36
/0  

19
/0  

55
/2  

55
/0  

Songhor 
63/
99 

04/
64 

21/
36 

15/
50 

01/
33 

55/
69 

100 
61/
36 

05
/2  

99/
56 

96/
56 

93/
56 

15/
3 

32/
1 

21 
33/
3 

23
/1  

33
/0  

22
/0  

32
/2  

63
/0  

Sahneh 
39/
99 

13/
60 

03/
94 

32/
43 

5/
31 

53/
69 

93/
99 

14/
35 

42
/1  

43/
54 

43/
54 

51/
54 

13/
12 

13/
11 

36/
25 

02/
3 

12
/2  

33
/0  

22
/0  

33
/2  

69
/0  

Ghasr-e 
shireen 

34/
99 

95/
69 

05/
93 

0 
51/
96 

35/
92 

34/
99 

19/
52 

12
/2  

0 0 0 
21/
13 

46/
3 

9/
11 

65/
10 

4/
5 

33
/0  

19
/0  

35
/2  

61
/0  

Kermans
hah 

31/
99 

02/
31 

42/
91 

23/
36 

91/
39 

62/
33 

95/
99 

44/
53 

3/
4 

0 0 0 
69/
13 

16/
1 

24/
25 

13/
10 

36
/4  

33
/0  

21
/0  

69
/2  

66
/0  

Kangava
r 

3/
99 

04/
35 

62/
95 

43/
36 

56/
39 

52/
33 

93/
99 

23/
30 

33
/2  

92/
36 

33/
36 

33/
63 

31/
10 

19/
1 

23/
26 

99/
9 

19
/1  

33
/0  

22
/0  

61
/2  

64
/0  

Gilan-e 32/ 39/ 35/ 0 21/ 21/ 12/ 33/ 51 0 0 0 01/ 93/ 22/ 6/ 12 52 11 52 11
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gharb 99 62 31 39 31 99 34 /0  2 5 65 10 /2  /0  /0  /1  /0  

Harsin 
46/
99 

02/
31 

13/
96 

15/
66 

32/
32 

31/
63 

100 
33/
31 

33
/0  

11/
66 

96/
65 

06/
66 

36/
5 

44/
1 

23/
21 

93/
6 

63
/4  

1 
21

/0  
46
/2  

6/
0 

 

Resource: research findings  

Table 2: Matrix (R) of de-scaling data 

Indexes 
of 

Townsh
ips 

1X 2X X3 X4 X5 6X 7X 8X 9X 10X 11X 12X 13X 14X 15X 16X 17X 18X X19 X20 X21 

Eslam 
abad-e 
gharb 

269
/0  

299
/0  

236
/0  

002
/0  

262
/0  

269
/0  

269
/0  

220
/0  

560
/0  

0 0 
002

/0  
221

/0  
213

/0  
231

/0  
261

/0  
216

/0  
254

/0  
246

/0  
291

/0  
234

/0  

Paveh 
263

/0  
150

/0  
235

/0  
001

/0  
233

/0  
111

/0  
269

/0  
253

/0  
214

/0  
001

/0  
0 

001
/0  

043
/0  

101
/0  

241
/0  

159
/0  

030
/0  

296
/0  

121
/0  

291
/0  

119
/0  

Salas-e 
babajan

i 

253
/0  

123
/0  

209
/0  

0 
252

/0  
259

/0  
252

/0  
101

/0  
040

/0  
0 0 0 

036
/0  

033
/0  

052
/0  

016
/0  

019
/0  

291
/0  

259
/0  

240
/0  

210
/0  

Javanro
od 

263
/0  

241
/0  

239
/0  

013
/0  

234
/0  

293
/0  

263
/0  

249
/0  

112
/0  

019
/0  

013
/0  

019
/0  

535
/0  

091
/0  

146
/0  

030
/0  

054
/0  

231
/0  

259
/0  

231
/0  

253
/0  

Dalaho
o 

263
/0  

162
/0  

261
/0  

0 
211

/0  
213

/0  
269

/0  
293

/0  
030

/0  
0 0 0 

033
/0  

025
/0  

135
/0  

106
/0  

141
/0  

299
/0  

293
/0  

231
/0  

263
/0  

Ravans
ar 

263
/0  

226
/0  

269
/0  

161
/0  

232
/0  

296
/0  

266
/0  

233
/0  

105
/0  

190
/0  

190
/0  

190
/0  

111
/0  

019
/0  

195
/0  

122
/0  

112
/0  

232
/0  

259
/0  

231
/0  

0.2
71 

Sarpol-
e zahab 

265
/0  

231
/0  

233
/0  

002
/0  

233
/0  

290
/0  

266
/0  

259
/0  

031
/0  

002
/0  

002
/0  

001
/0  

115
/0  

495
/0  

129
/0  

192
/0  

099
/0  

253
/0  

246
/0  

253
/0  

241
/0  

Songho
r 

263
/0  

249
/0  

224
/0  

144
/0  

244
/0  

229
/0  

269
/0  

233
/0  

219
/0  

415
/0  

415
/0  

415
/0  

161
/0  

093
/0  

206
/0  

111
/0  

234
/0  

261
/0  

234
/0  

235
/0  

291
/0  

Sahneh 
269

/0  
246

/0  
233

/0  
123

/0  
255

/0  
229

/0  
269

/0  
231

/0  
166

/0  
193

/0  
193

/0  
193

/0  
234

/0  
609

/0  
211

/0  
243

/0  
131

/0  
261

/0  
234

/0  
231

/0  
102

/0  
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Ghasr-e 
shireen 

263
/0  

235
/0  

236
/0  

0 
102

/0  
106

/0  
269

/0  
193

/0  
230

/0  
0 0 0 

133
/0  

199
/0  

236
/0  

136
/0  

463
/0  

260
/0  

246
/0  

233
/0  

236
/0  

Kerman
shah 

263
/0  

119
/0  

235
/0  

521
/0  

312
/0  

292
/0  

269
/0  

220
/0  

560
/0  

0 0 0 
193

/0  
169

/0  
226

/0  
159

/0  
420

/0  
260

/0  
232

/0  
232

/0  
239

/0  

Kangav
ar 

269
/0  

106
/0  

232
/0  

522
/0  

230
/0  

253
/0  

269
/0  

264
/0  

115
/0  

611
/0  

614 
611

/0  
241

/0  
034

/0  
215

/0  
151

/0  
291

/0  
261

/0  
234

/0  
264

/0  
230

/0  

Gilan-e 
gharb 

263
/0  

156
/0  

243
/0  

0 
239

/0  
214

/0  
263

/0  
119

/0  
062

/0  
0 0 0 

045
/0  

120
/0  

534
/0  

134
/0  

201
/0  

155
/0  

142
/0  

154
/0  

144
/0  

Harsin 
263

/0  
290

/0  
231

/0  
452

/0  
223

/0  
221

/0  
269

/0  
230

/0  
091

/0  
432

/0  
431

/0  
432

/0  
112

/0  
033

/0  
190

/0  
246

/0  
404

/0  
299

/0  
293

/0  
263

/0  
262

/0  

Resource: research findings 
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     The third stage: determining the weight of each index (wi) based on the following equation: 

 

     To calculate the weight of each index, different methods such as Delphi technique, AHP, PCA, 

entropy Shannon, and etc. are available. In the present study, AHP technique was used for 

weighting research indexes. In graph 1, the weight of each index based on AHP is illustrated.  

Graph 1: The weights of 18 criteria of the research based on AHP model 

 
      Resource: research findings 

     The above graph indicates that among 21 indexes, the index of per capita of rooms with the 
weight of 0.059 has the highest importance and the index the percentage of enjoyment of WC 
with 0.034 has the least importance according to the ideas of the experts related to housing 
field. After calculating the weight of each indexes, matrix V was constructed (table 3). In fact, 
matrix V is the result of multiplying standard values of each index by its related weight (i.e. 
Matrix R multiplied by the weight if each index). 
     The fourth and fifth stages: determining the distance of i alternative from ideal alternative 

(the highest performance of each index (  and determining the distance of i alternative from 

the minimum ideal alternative (the lowest performance of each index ( ) based on the 
following equation illustrated in table 3: 
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Table 3: De-scaled weighted matrix (matrix V) 

Indexe
s of 

Towns
hips 

1X 2X X3 X4 X5 6X 7X 8X 9X 10X 11X 12X 13X 14X 15X 16X 17X 18X 
X1
9 

X2
0 

X2
1 

Eslam 
abad-e 
gharb 

23
1/5  

10
1/6  

29
9/5  

02
3/0  

31
5/6  

41
1/6  

91
0/3  

33
9/4  

416
/12  

001
/0  

0 
041

/0  
144

/5  
455

/4  
634

/6  
12

2/5  
246

/5  
33

3/4  
11

1/4  
19

6/5  
18

1/4  

Paveh 
24

4/5  
15

0/3  
43

2/5  
01

0/0  
19

6/3  
45

4/3  
39

3/3  
59

1/5  
203

/5  
014

/0  
0 

011
/0  

099
/1  

051
/2  

395
/5  

11
4/1  

556
/1  

53
6/5  

63
2/5  

19
6/5  

48
8/5  

Salas-e 
babaja

ni 

04
4/5  

60
5/2  

02
5/4  

0 
45

3/6  
16

1/6  
19

3/3  
51

9/6  
331

/0  
0 0 0 

994
/1  

594
/1  

245
/1  

10
5/0  

421
/0  

52
0/5  

51
3/4  

44
0/4  

55
1/3  

Javanr
ood 

25
1/5  

94
9/4  

15
9/5  

11
1/0  

01
6/3  

09
3/3  

33
9/3  

40
3/5  

433
/2  

412
/0  

131
/0  

421
/0  

135
/11  

356
/1  

433
/1  

56
4/1  

191
/1  

29
4/5  

51
3/4  

05
3/5  

33
3/4  

Dalaho
o 

25
3/5  

11
2/1  

01
4/5  

0 
41

2/5  
15

9/5  
91

3/3  
46

3/6  
333

/1  
0 0 0 

334
/1  

502
/0  

132
/4  

00
1/6  

531
/3  

61
2/5  

21
3/5  

05
3/5  

55
8/4  

Ravans
ar 

25
3/5  

62
0/4  

13
1/5  

02
1/1  

21
2/3  

05
4/3  

31
6/3  

22
9/6  

112
/2  

414
/4  

114
/4  

122
/4  

033
/1  

132
/0  

650
/4  

13
3/2  

439
/2  

12
5/5  

51
3/4  

24
6/5  

55
6/4  

Sarpol-
e 

zahab 

20
0/5  

51
4/5  

12
3/5  

04
6/0  

13
0/3  

91
0/6  

32
0/3  

64
0/5  

612
/1  

051
/0  

040
/0  

060
/0  

115
/3  

100
/10  

329
/3  

33
2/1  

191
/2  

34
4/4  

11
1/4  

33
3/4  

73
3/4  

Songho
r 

26
1/5  

03
0/5  

11
5/4  

16
3/6  

25
9/6  

44
9/5  

92
0/3  

26
6/6  

111
/5  

659
/9  

012
/9  

011
/9  

341
/1  

933
/1  

904
/4  

11
9/6  

101
/6  

95
3/4  

99
1/4  

09
6/5  

56
6/4  

Sahneh 
26

3/5  
02

5/5  
12

6/5  
04

3/6  
51

3/6  
45

1/5  
91

9/3  
16

1/6  
639

/1  
214

/9  
613

/3  
619

/3  
131

/6  
426

/12  
492

/5  
35

9/4  
034

/4  
95

3/4  
99

1/4  
20

3/5  
88

4/5  

Ghasr-
e 

shireen 

26
4/5  

32
1/5  

49
5/5  

0 
34

2/3  
23

5/3  
90

3/3  
23

4/4  
011

/6  
0 0 0 

016
/9  

146
/3  

301
/6  

13
1/3  

136
/10  

09
0/4  

11
1/4  

11
9/5  

63
7/4  

Kerma
nshah 

26
1/5  

90
9/6  

23
9/5  

64
6/9  

21
4/3  

94
4/6  

91
6/3  

33
9/4  

416
/12  

0 0 0 
256

/9  
450

/1  
131

/5  
01

9/3  
119

/9  
90

0/4  
36

4/4  
04

0/5  
15

5/4  
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Kangav
ar 

26
3/5  

24
5/6  

41
4/5  

63
1/9  

13
4/3  

15
2/6  

91
9/3  

34
6/5  

416
/3  

312
/14  

336
/11  

330
/11  

656
/5  

513
/1  

601
/5  

91
4/6  

514
/6  

95
3/4  

99
1/4  

39
0/4  

34
4/4  

Gilan-e 
gharb 

26
1/5  

22
6/5  

34
2/4  

0 
15

3/3  
53

9/5  
36

6/3  
94

1/6  
131

/1  
0 0 0 

052
/1  

510
/6  

905
/11  

11
6/3  

453
/4  

92
9/2  

49
6/2  

34
3/2  

44
6/5  

Harsin 
24

9/5  
91

0/5  
44

5/5  
16

6/3  
34

1/5  
11

1/5  
92

0/3  
36

9/5  
021

/2  
205

/11  
459

/10  
430

/10  
066

/1  
532

/1  
551
/4  

32
4/4  

934
/3  

61
2/5  

21
3/5  

94
6/4  

44
3/4  

A* 
23

1/5  
15

0/3  
49

5/5  
63

1/9  
34

2/3  
45

4/3  
92

0/3  
94

1/6  
416

/12  
312

/14  
336

/11  
330

/11  
135

/11  
426

/12  
905

/11  
13

1/3  
136

/10  
61

2/5  
63

2/5  
19

6/5  
48

8/5  

-A 
04

4/5  
60

5/5  
02

5/4  
0 

41
2/5  

15
9/5  

19
3/3  

23
4/4  

331
/0  

0 0 0 
052

/1  
132

/0  
245

/1  
10

5/0  
421

/0  
92

9/2  
49

6/2  
34

3/2  
44

6/5  

Resource: research findings  
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 The sixth stage: determining the distance criterion for ideal alternative (Si *) and the minimum 

alternative ( ) which separately were calculated for the townships of the province as follows:  

 

Table 4: Determining the distance criterion for positive ideal alternative and negative ideal 
alternative 

Township S+ S- Township S+ S- 

Eslam abad-e gharb 30.230 16.716 Songhor 21.138 21/010 

Paveh 34.105 10.850 Sahneh 18.715 23.242 

Salas-e babajani 37.575 4.919 Ghasr-e shireen 28.824 19.260 

Javanrood 33.125 14.068 Kermanshah 27.836 22.185 

Dalahoo 34.804 11.133 Kangavar 17.133 29.945 

Ravansar 29.534 11.170 Gilan-e gharb 32.784 16.792 

Sarpol-e zahab 31.144 15.010 Harsin 21.841 23.765 

                 Resource: research findings  

     The seventh and eighth stages: in these stage, firstly, via the equation , the 

coefficient  was calculated for each township. Then, townships were ranked based on the 

value of  (table 5). The value   is ranging from 0 to 1. In this line,  indicates the highest 

rank and   indicates the lowest rank.  

Table 5: priority coefficient and rank of the townships of Kermanshah Province based on the 
results of TOPSIS 

Township 
priority 

coefficient    
rank Township 

priority 

coefficient   
rank 

Eslam abad-e 
gharb 

0.365 7 
Songhor 

0.498 4 

Paveh 0.241 13 Sahneh 0.554 2 

Salas-e babajani 
0.116 14 Ghasr-e 

shireen 
0.401 6 

Javanrood 0.298 10 Kermanshah 0.444 5 

Dalahoo 0.242 12 Kangavar 0.636 1 

Ravansar 0.274 11 Gilan-e gharb 0.339 8 

Sarpol-e zahab 0.325 9 Harsin 0.521 3 

             Resource: research findings  

      The results of the above table indicate that among the townships of Kermanshah Province, 
three townships of Kangavar, Sahneh and Harsin respectively with priority coefficients 0.636, 
0.554, and 0.521 enjoyed the highest level of development and three townships of Salas-
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eBabajani, Paveh and Dalahou respectively with priority coefficients of 0.116, 0.242 and 0.242 
have the lowest level of development. To clarify the results of TOPSIS in prioritizing townships 
in terms of enjoying from housing indexes, the final results the above technique are illustrated 
in graph 2. 

Graph 2: Prioritizing townships in terms of enjoying from housing indexes based on TOPSIS 
model 

 
          Resource: research findings  

      The results of the above graph indicate the gap and inequality in the townships of 

Kermanshah Province in terms of enjoying from housing indexes because the priority 

coefficient of the most bestowed township (Kangavar) was about 5.5 times more than the most 

deprived one (Salas-eBabajani).  

2. Cluster analysis technique 

      After conducting the stages of TOPSIS technique and calculating the total scores of each 

township and determining their status in terms of enjoying from housing indexes, ranking the 

townships of the province was conducted. To do so, the hierarchical clustering methods, due to 

its more applicability in geographical studies was used. Accordingly, regarding the objective the 

research and the statistical data, Average Linkage Method, as one of cluster aggregation 

methods in AHP was used. Cluster analysis technique classifies the townships which has the 

most similarity in terms of obtained scores in a cluster. Accordingly, cluster analysis classified 

the townships of the province in term of their scores obtained from TOPSIS into 5 

homogeneous clusters which they were named regarding the state of each cluster, in such a 

way that the townships were classified into five levels of highly bestowed, bestowed, relatively 
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bestowed (moderate level), deprived and very deprived in terms of enjoying housing indexes 

(graph 3).   

 
Graph 3: The enjoyment level of the townships of Kermanshah Province based on the cluster 

analysis technique 

      The comparing of the results of the above graph with those of TOPSIS technique indicates 
that the townships of Kermanshah Province were classified into five homogenous clusters in 
terms of enjoying housing indexes: 
      The first level; highly bestowed townships: only Kangavar is in this level. The place of this 
township in this level indicates the priority of it over other townships in enjoying most of 
housing indexes.   
      The second level; bestowed townships: in this level, three townships of Sahneh, Harsin and 
Songhor are present. In fact, these three townships have better conditions than 71 percent of 
the townships of the province do in terms of development in housing indexes.  
      The third level; relatively bestowed townships (moderate level): two townships of 
Kermanshah and GhasrShirin, by being placed in the moderate development level in terms of 
enjoying housing indexes, have poorer conditions than about 27 percent of the townships of 
the province do and have better conditions than about 57 percent of the townships do. 
      The fourth level; deprived townships: in this level, there are 50 percent of the townships of 
Kermanshah Province. In fact, the place of the seven townships ofEslamabad-e Gharb, Gilan-e 
Gharb, Sarpol-e Zahab, Javanrud,Ravansar, Dalahu and Paveh at the deprived level indicates 
unfavorable conditions of most of the townships in the province in terms of enjoying housing 
indexes.  
      The fifth level; highly deprived townships: at the highly deprived level only the township of 
Salas-e Babajani is placed. In fact, the place of this township at this level indicate its very poor 
rank of these townships compared to other ones in terms of enjoying housing indexes.  
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      In general, the results obtained from the cluster analysis indicated that about 7 percent of 
the townships are at the highly bestowed level, 21 percent at the bestowed level, 14 percent at 
the relatively bestowed level, 50 percent at the deprived level, and 7 percent are at the highly 
deprived level in terms of the development in tourist infrastructures.  

3. GIS software 
     To illustrate the development level of the townships of Kermanshah Province, the results 
obtained from cluster analysis were entered GIS (fig. 2). 

 
Figure 2: Illustrating the development level of the townships of Kermanshah Province based on 

housing indexes 
 

     At the first view, the fig. 2 indicates the development space dominant over Kermanshah 
province in terms of development in housing indexes, moderate and moderate-to-low 
development levels. Further, if Kermanshah Province can be divided into two western and 
eastern half, the state of development in housing indexes in the eastern part of the province is 
relatively better that those of the western part. Among the main reasons of the poor housing 
indexes in the western half of the province, one can refer to the farness from Iran’s 
development poles, being located in border, conditions due to the war, unfavorable natural 
conditions (topography) and etc. 
    In general, in terms of development in housing indexes in Kermanshah province, 3.56 percent 
of the area of the province are at the highly bestowed level, 19.21 percent at the bestowed 
level, 31.1 percent at the moderate level, 39.46 at the deprived level, and 6.68 percent are at 
the highly deprived level.  
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Conclusion  

     Favorable housing is one of the most important needs of human beings, and is considered as 
one of the determiners of the development of todays’ societies in such a way that it is one of 
the challenges in today’s societies, particularly in developing ones. The results of the present 
study conducted with the aim of investigating the development level in housing indexes for the 
case of the townships of Kermanshah Province in Iran indicated that: 

 Among 21 investigated indexes, the index of the per capita of rooms with the weight of 
0.059 had the highest importance and the index of the percentage of enjoyment of 
housings from WC with the weight of 0.034 had the lowest importance from the 
perspectives of the experts related to housing issues. Therefore, most of the experts 
believed that the above-mentioned indexes, totally are proper for evaluating housing 
development. However, most of them believed that the index of the per capita of rooms 
indicated both individuals’ welfare and convenience level in a house and better 
economic state as well as less household dimension. Therefore, from the perspective of 
the experts, the mentioned index has the most weight and the index of the enjoyment 
of WC, in spite of the importance coefficient 0.034, had the least weight among the 
investigated 21 indexes. 

 Three townships of Kangavar, Sahneh and Harsin respectively with priority coefficients 
0.636, 0.554, and 0.521 enjoyed the highest level of development and three townships 
of Salas-e Babajani, Paveh and Dalahu respectively with priority coefficients of 0.116, 
0.242 and 0.242 have the lowest level of development.  

 the gap and inequality in the townships of Kermanshah Province in terms of enjoying 
from housing indexes indicated the priority coefficient of the most bestowed township 
(Kangavar) about 5.5 times more than the most deprived one (Salas-e Babajani).  

 About 29 percent of the townships of the province (22.77 percent of the area of the 
province) are at very high and high levels of development, 14 percent (31.1 percent of 
the area of the province) at the moderate level, and 57 percent of the townships (46.14 
percent of the area of the province) are at deprived or very deprived levels.  

 The state of the development of the eastern townships in the province in terms of 
housing indexes is more favorable than those in the western half.  

      In general, among the townships of Kermanshah Province, in terms of enjoyment ofhousing 
indexes, there are gaps and inequality which can be indicated in terms of gap between the 
western and eastern regions of the province. Among the main reasons of this phenomenon on 
can refer to natural conditions andrugged topography, and consequently the lack of feasible 
access to the western half of the province,the farness from Iran’s development poles, being 
located in border which can be one of the most important reasons of the investment of private 
and public sectors in these townships, the conditions due to Iran-Iraq war, poor balanced 
regional planning by the planners of the province and etc. 
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