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Abstract  
The aim of this study is to identify domestic water consumption among citizens 
of Ilam using a segmentation approach based on demographic variables. Water 
consumption pattern in this study was investigated with a cognitive-behavioral 
approach. The research population of this study consisted of domestic water 
consumers in Ilam. From this population a sample of 313 individuals selected 
through multistage cluster sampling to respond the research questionnaire. Data 
collection tool in this study was a researcher-made questionnaire. The 
questionnaire’s reliability was confirmed through Cronbach’s alpha test with a 
confirmed 0.78 coefficient. Its validity also approved by using factor analysis. In 
order to cluster water consumers, the two-stage clustering method was applied. 
The results indicated the existence of five clusters from the aspects of and 
demographic properties among domestic water consumers. The consumers who 
were placed in high-consumption clusters had lower education level. The results 
also indicated that unemployed individuals are usually placed in high-
consumption clusters. 
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Table 1. Two-step clustering results of consumers in terms of consumption  

Number of 
Clusters 

Schwarz's Bayesian Criterion 
(BIC) 

BIC Changesa Ratio of BIC Changesb Ratio of Distance 
Measuresc 

1 5057/146    
2 4616/632 440/514 - 1/000 1/196 
3 4270/777 345/855- 0/785 1/296 
4 4035/271 235/505- 0/535 1/563 
5 3934/212 101/059- 0/229 1/498 

��#N �)�'�� ������� � 	
=7 \�D+ �
*� �� 
# 
Table 2. Characteristics and frequency of clusters in terms of consumption 

Order Variables Cluster1 Cluster2 Cluster3 Cluster4 Cluster5 

1 Cluster size (%) 9/17 5/26 3/15 5/11 8/28 

2
Water consumption pattern(5 

high consumption, 1 low 
consumption) 

25/3 21/3 30/3 01/3 99/2 

3 Gender (percentage of men and 
women) 

Men 
 :6/78 

Women: 
 9/75 

Women 
 1/52 

Women: 
100 

Men 
 :7/86 

4 Education (% of total) BA/BS:39/3 BA/BS:88 Diploma:100 BA/BS: 50 MA/MS: 
83/3 

5 Age (% of total) 35-50 years 
old: 67/9 

25-35 years 
old:100 

25-35 years 
old:45/8 

Under 25 
years old:100 

25-35 years 
old:100 

6 Job (% of total) Employee: 
69/6 

Self-
employed:37/3 

Unemployed: 
43/8 Student: 100 Student: 

86/7 

7 Residence type (% of total) Apartment: 
57/1 

House 
:60/2 

House: 
 60/4 

House: 
 58/3 

House: 
 81/1 
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Table 3. Household water consumption pattern for 
consumers in different parts of home  

Mean Standard 
deviation 

Water consumption pattern 
for bathroom

2.58 0.829 

Water consumption pattern 
for kitchen

2.90 0.787 

Water consumption pattern 
for yard and parking 

3.10 0/866 

Water consumption pattern 
for cleaning 

3.99 0.845 

Total water consumption 
pattern

3.14 0.443 

�
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3+ $��'4�&�
��+ 4-�!�3��
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Table 4. Summary of automatic clustering (Washing 

Section) 
Variables Cluster 1 Cluster 2 

Cluster size (%) 44/4 55/6 
Water consumption 

pattern(5 high 
consumption, 1 low 

consumption) 

3/92 4/08 

)% of total(gender Men:51/7 Men: 54 

)% of total(Education MA/MS: 41/4 BA/BS:51/8 

)% of total(Age 25-35 years 
old:72/4 

25-35 years 
old:51/8 

)% of total(Job  Student:79/3 Employee:38/8 

)% of total(Residence type House:72/4 House:51/1 
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Table 5. Summary of characteristics and frequency of the clusters 

Variables Cluster 1 Cluster 2
Cluster size (%) 44/4 55/6 

Water consumption pattern(5 high consumption, 1 low consumption) 3/92 4/08 
(% of total) Gender Men:51/7 Men: 54 

(% of total) Education MA/MS: 41/4 BA/BS:51/8 
(% of total) Age 25-35 years old:72/4 25-35 years old:51/8 
(% of total) Job Student:79/3 Employee:38/8 

(% of total) Residence type House:72/4 House:51/1 

��#N w)�7F��'�� � �%j) �
�$��(�+�9T � R
�G MJ� 
Table 6. Summary of automated clustering (yard and 

public area) 
Number 

of 
Clusters 

Schwarz's 
Bayesian 
Criterion 

(BIC) 

BIC 
Changesa

Ratio of 
BIC 

Changesb

Ratio of 
Distance 

Measuresc

1 5057/146 
2 4623/564 433/582- 1/000 1/219

3 4292/713 330/851- 0/763 1/597

4 4137/116 155/597- 0/359 1/397
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Table 7. Summary of characteristics and frequency of clusters (yard and public area)

Variables Cluster 1 Cluster 2 Cluster 2
Cluster size (%) 29/1 43/5 27/5

Water consumption pattern(5 high 
consumption, 1 low consumption)

2/93 3/26 3/03

)% of total(Gender  Men:
94/5

Women:
91/9

Men:
79/1

)% of total(Education  MS/MA:
74/7

BS/BA:
47/8

MS/MA:
50

)% of total(Age  
25-35 years 

old: 
100 

25-35 years 
old:58/8 

35-50 years 
old: 
47/7 

)% of total(Job  Student:
94/5

Student:
47/8

Employee:52/3

)% of total(Residence type  House:
78

House:
65/4

Apartment:
57
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