
 

J. Basic. Appl. Sci. Res., 6(8)1-6, 2016 

© 2016, TextRoad Publication 

ISSN 2090-4304 

Journal of Basic and Applied  

Scientific Research 
www.textroad.com 

 

Corresponding Author: Fitria Rakhmawati, Faculty of Public Health, Airlangga University in Surabaya (Indonesia).  

                                         E-mail: fna_2007@yahoo.com 

The Classification of Districts in East Java Based on Results of Monitoring 

Family Planning Using K-Modes Clustering Approach 
 

Fitria Rakhmawati 1*, Windu Purnomo1, Soenarnatalina1, Bambang Widjanarko Otok2 

 
1 Faculty of Public Health, Airlangga University in Surabaya (Indonesia) 

2 Laboratory of Environmental and Health Statistic, Sepuluh Nopember Institute of Technology (ITS)  

Surabaya (Indonesia) 
Received: April 13, 2016 

Accepted: July 26, 2016 

ABSTRACT 

 

Mini survey BKKBN is a national scale survey conducted periodically every year since 2003. The classification 

of data will facilitate the monitoring of more focus on the view of the characteristics of a data. The implementation 

of the method k-modes clustering in the classification of data based on the results of the survey mini family 

planning (KB) monitoring as age, the number of children and education is kategorikal data. The results of the study 

showed that KB participation there is a relationship with the level of education, the number of children and age 

marry first. The classification of District based on the four variables become 2, 3, 4 5 cluster provides the value of 

the purity of each of 67.0 percent, 61.1 percent, 63.3 percent and 54.7 percent. The classification District/City 

based on the results of the survey mini with II-Cluster with the level of highest accuracy and have aredifferent 

characteristics in Kediri District, Banyuwangi District, Bondowoso District, Sidoarjo District, Mojokerto District, 

Madiun District, Magetan District, Sampang District, Kediri City, Blitar City, Malang city, MojokertoCity, City 

Madiun, City Surabaya, City Batu. Group-1 characterized by education graduate Senior High, the number of 2 

children and age marry first 20-25 years, whereas groups-2 characterized by education graduateJunior High, the 

number of children 1 childrenand age marry first 15 - 20 years. 
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1. INTRODUCTION 

 

The results of the monitoring KB mini survey in East Java still is an individual and has not done grouping. 

Mini survey data 2014 contain not only the data but also the continuous scale data categories namely membership 

KB, education level, number of children, so the cluster analysis will be done to make the grouping should lead to 

cluster analysis for categorical data [1]. According to [2] says there are several factors that affect the use of birth 

control include age, number of children, education, and knowledge. Classification parity according to [3] and [4] 

is nullipara, primiparity, multiparaand grandemultipara. 

Age plays a role in patterns of contraceptive services to the public with regard to a healthy reproductive 

period, in which the woman has several phases of which the phase space pregnancy, delay or prevent pregnancy 

and terminating the pregnancy [5]. The number of children a woman can affect whether or not a birth control 

method suitable medically. Mothers who already have two or more children should terminate fertility and it is 

advisable not to have any more children because of medical reasons and other reasons [4]. A person's education is 

crucial in the decisionmaking patterns and receive information than those with low education. Education is one of 

the factors that determine a person's knowledge and perception of the importance of a case, including the 

importance of participation in family planning [6][7]. 

Clustering techniques currently has many used to resolve issues related to the segmentation data. The 

implementation of clustering methods  can be applied in various fields. The main purpose of the cluster method is 

the grouping of a number of data or objects into the cluster so that in each cluster will contain the data as closely 

[8]. The system on the method of clustering placing objects that are similar in one cluster and make the distance 

between the cluster which as far as possible [9]. This means that the objects in a cluster are very similar to each 

other and different from the objects in the cluster of the other clusters [10][11]. 

 K-means of cluster method used to analyze data is continuously but for data categoricalk-means  method 

of cannot be used. According to [12] analysis k-means of cluster for data categorical by introducing numeric 

encoding scheme on the categoricaldata called dummy variable. The election code that vain will be fatal in the 

calculation of the distance between categorical data to expand the algorithm k-means cluster, especially to expand 

the analysis of the group on the categoricaldata [13]. The difficulty will be faced if faced with a large number of 

categoricaldata is possible errors on metric euclidean space where data is positioned in the coordinates of the 

measured. This problem causes the use of euclidean distance yang usually used for continuous data on the analysis 

of the group does not applicative again [14][15]. 
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According to [16] asking algortima which is updated, namely k-modes algorithm. This algorithm is used 

as a replacement for the mode from the mean to represent the data center. This algorithm is iteratif, namely with 

how to renew the membership from each mode and data from the group on each iteration [8][12]. 

The algorithm K-modes is clustering algorithm used for type the categorical data. The main modification 

of k-means using the function of the distance of the cluster center and the process of iteration [16]. Mini survey 

data 2014 relating to the use of family planning among the membership KB, age, number of children and education 

as the basis for the grouping of districts/city in East Java with K - Modes Clustering approach. So the result of this 

grouping is expected to bring new information that can be used as a basis for policy making, especially regarding 

family planning program. 

 

2. METHODOLOGY 

 

The type of research used in this research is non reactive studies [17]. The data source is the secondary 

data BKKBN East Java Province mini results monitoring survey KB years 2014 as much as 2729 which is 

distributed in the district / city [1]. The variables used in this research are participation family planning (KB), level 

of education, number of children and first age marry. Data analysis techniques using the K-modes Clustering, 

namely grouping mini data monitoring survey KB based four of these variables. The framework of the concept as 

follows [1][2]. 

 
 

Figure 1. Clustering analysis frame with K-Modes 

 

K - mode in Figure 1 can be explained by the following steps as follows [8]:  

1.  Initialize the cluster center as much as k cluster  

2. Generate the initial centroid is randomly from the data available where many according to the cluster in the form 

(one point of the center in the form for each cluster)  

3.  Count the distance each data against all the focal point of the cluster. Allocate every object to the nearest cluster 

using the size of the distance dissimilarity.  

4.  Update cluster center using the frequency method.  

5.  Repeat steps 2 and 3 until no objects that switch cluster (convergence) for one time iteration. 

Cluster pure said all objects with the same class in the same clusters. To measure the accuracy of 

clustering (purity) or 'r', measured using common [16] 

  

r = 
�

�
∑ ��
�
���  

 

with:  

r : the level of accuracy of clustering   

k : the number of cluster  

�� : object that appears in the cluster Ciand on the label class the appropriate 

 

3. RESULTS AND DISCUSSION 

 

Research results include descriptive variables, dependency analysis and K-Modes. The description and 

analysis of tendency in detail is presented in the following table. 
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Table 1. The Description &Independency Test of the Participation Family Planning (KB) with  

independent variables 

The frequency 

(Adjusted Residual) 

Pearson Chi-Square [18] 

Participation Family Planning  

Yes Not 

Level of 

Education 

Graduate Colloge 117 

(-2.1) 

66 

(2.1) 

Graduate Diploma 32 

(0.8) 

10 

(-0.8) 

Graduate Senior High 511 

(-1.6) 

234 

(1.6) 

Graduate Junior High 474 

(3.6) 

144 

(-3.6) 

Elementary School 562 
(2.3) 

196 
(-2.3) 

Not Elementary School 197 

(-1.6) 

97 

(1.6) 

Not Schools 42 

(-5.0) 

47 

(5.0) 

Pearson Chi-Square = 47.148 Asymptotic Sig. (2-sided) = 0.000 

Number of 

children 

Do not have children 13 

(-17.3) 

138 

(17.3) 

1 children 650 

(-1.3) 

288 

(1.3) 

2 children 893 

(8.7) 

224 

(-8.7) 

3 children 281 

(1.4) 

99 

(-1.4) 

4 children 65 

(-1.3) 

35 

(1.3) 

5 children 25 

(0.9) 

7 

(-0.9) 

6 children 5 

(-0.5) 

3 

(0.5) 

7 children 3 

(1.1) 

0 

(-1.1) 

Pearson Chi-Square = 335.199 Asymptotic Sig. (2-sided) = 0.000  

First Marriage 

Age 

< 15 year 82 

(-0.1) 

34 

(0.1) 

15- <20 year 820 
(3.1) 

285 
(-3.1) 

20- < 25 year 793 

(0.4) 

319 

(-0.4) 

25- < 30 year 200 

(-3.8) 

123 

(3.8) 

>= 30 year 40 

(-3.1) 

33 

(3.1) 

Pearson Chi-Square = 27.762 Asymptotic Sig. (2-sided) = 0.030    

 

 Table 1 shows that KB participation there is a relationship with the level of education, the number of 

children and age marry first. It can be seen from the Asymptotic Sig. (2-sided) smaller than alpha 5 

percent. Meanwhile, if viewed from the adjusted residual value is out at interval (-1.96; 1.96) then the cause of the 

relationship is participation family planning (KB) has a tendency on the level of education Graduate Colloge, 

Graduate Junior High, Elementary School and Not Schoolsand tend to have 2 children. This also happened in KB 

participation with age marry first 15 - < 20 years, 25 - < 30 years and more than 30 years. 

 

The classification of District based on the results of the monitoring Mini Survey KB years 2014 

using cluster 2, 3, 4, and 5 using the software R obtained the following result. 
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Table 2. Clustering results with the method K-Modes 
The Number 

of observation 

The variables 

II- Cluster III - Cluster IV - Cluster V - Cluster 

Group - 1 1755 

Eligibility KB (yes) 

Education (Graduate 

Senior High) 

The number of children 2 
Age marry first 20-25 year 

1473 

Eligibility KB (yes) 

Education (Elementary 

School) 

The number of children 1 
Age marry first 15-20 year 

1351 

Eligibility KB (yes) 

Education (Graduate 

Senior High) 

The number of children 2 
The first marriage age < 14 

year 

886 

Eligibility KB (not) 

Education (Graduate 

Senior High) 

The number of children 2 
Age marry first 20-25 year 

Group - 2 974 

Eligibility KB (yes) 

Education (Graduate Junior 

High) 
The number of children 1 

Age marry first 15-20 year 

752 

Eligibility KB (not) 

Education (Graduate 

Senior High) 
The number of children 2 

Age marry first 20-25 year 

523 

Eligibility KB (not) 

Education (Elementary 

School) 
The number of children 1 

The age of the first 

marriage >=30 year 

762 

Eligibility KB (yes) 

Education (Graduate 

Junior High) 
The number of children 1 

Age marry first 15-20 year 

Group - 3  504 
Eligibility KB (yes) 

Education (Graduate 

Junior High) 

The number of children 2 

Age marry first 20-25 year 

2087 
Eligibility KB (yes) 

Education (Graduate Junior 

High) 

The number of children 1 

The first marriage age < 14 

year 

616 
Eligibility KB (yes) 

Education (Elementary 

School) 

The number of children 2 

Age marry first 15-20 year 

Group - 4   145 

Eligibility KB (not) 

Education (Graduate 

Senior High) 

The number of children 

(not yet have) 
Age marry first 20-25 year 

222 

Eligibility KB (yes) 

Education (Graduate 

Junior High) 

The number of children 2 

Age marry first 20-25 year 

Group - 5    138 

Eligibility KB (not) 
Education (Not Elementary 

School) 

The number of children 
(not yet have) 

Age marry first 15-20 year 

Purity (r) 67.0 % 61.1 % 63.3 % 54.7 % 

 

Table 2 shows that the clustering results based on the results of the survey mini Participatively monitoring 

KB to II cluster with the level of accuracy of 67.0 percent, there are 1755 people in group 1 with participation 

characteristics KB (yes), education (Graduate Senior High), the number of children 2 people, age marry first 20-

25 years, and there are 974 people on the group 2 with participation characteristics KB (yes), education (Graduate 

Junior High), the number of children 2 people, age marry first 15-20 years. Cluster III with the level of accuracy 

of 61.1 percent, there are 1473 people in group 1 with participation characteristics KB (yes), education (Elementary 

School), the number of children 1 people, age marry first 15-20 years, there are 752 people on the group 2 with 

participation characteristics KB (not), education (Graduate Senior High), the number of children 2 people, age 

marry first 20-25 years, and there are 504 people in Group 3 with participation characteristics KB (yes), education 

(Graduate Junior High), the number of children 2 people, age marry first 20-25 years. Division IV cluster with the 

level of accuracy of 63.3 percent, there are 1341 people in group 1 with participation characteristics KB (yes), 

education (Graduate Senior High), the number of children 2 people, age marry first less than 14 years, there are 

523 people on the group 2 with participation characteristics KB (not), education (Elementary School), the number 

of children 1 people, age marry first more than 30 years, there are 713 people in group 3 with participation 

characteristics KB (yes), education (Graduate Junior High), the number of children 1 people, age marry first less 

than 14 years, and there are 713 people in group 3 with participation characteristics KB (not), education (Graduate 

Senior High), have not had a child, age marry first 20 - 25 years. Cluster V with the level of accuracy of 54.7 

percent. 

Table 2 shows that the highest purity on the two cluster, seen based on the region of each District/City in 

East Java, in detail is presented in the following table: 
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Table 3. Many members of cluster in each District by the method of K-mode  
District/City Cluster District/City Cluster 

I II I II 

 Pacitan 32 18  Magetan 39 11 

 Ponorogo 41 26 Ngawi 45 30 

 Trenggalek 31 19 Bojonegoro 41 34 

 Tulungagung 51 24 Tuban 46 29 

 Blitar 27 23 Lamongan 38 37 

 Kediri 71 29 Gresik 47 28 

 Malang 66 34 Bangkalan 40 35 

 Lumajang 66 34 Sampang 52 23 

Jember 51 49 Pamekasan 45 30 

 Banyuwangi 67 33 Sumenep 43 32 

 Bondowoso 33 42 Kediri City 60 15 

 Situbondo 43 32 Blitar City 44 5 

 Probolinggo 39 36 Malang City 62 7 

 Pasuruan 51 49 Probolinggo City 33 17 

 Sidoarjo 74 25 Pasuruan City 29 20 

 Mojokerto 34 41  Mojokerto City 38 8 

 Jombang 27 23 Madiun City 42 8 

 Nganjuk 49 26  Surabaya City 60 15 

Madiun 46 4 Batu City 52 23 

 

Table 3 shows that the characteristics which differentiate between groups occurred in some districts, 

namely in Kediri District, Banyuwangi District, Bondowoso District, Sidoarjo District, Mojokerto District, Madiun 

district, Magetan district, Sampang District, Kediri City, Blitar City, Malang city, Mojokerto City, Madiun city, 

Surabaya City and Batu City. It is shown from the difference between cluster 1 and cluster 2 is more than 50 

percent, and specifically on cluster 2 is greater than the number of members of the cluster 1. 

 

4. CONCLUSION 

 

The results of the study showed with the approach of K-Modes clustering that clusteringdata Mini 

survey result is II-Cluster with the level of accuracy of 67.0 percent.  District/City which has different 

characteristics in  Kediri District, Banyuwangi District, Bondowoso District, Sidoarjo District, Mojokerto District, 

Madiun district, Magetan district, Sampang District, Kediri City, Blitar City, Malang city, MojokertoCity, Madiun 

City, Surabaya City and Batu City. Groups-1 characterized by education completed Senior High School, the 

number of 2 people and age marry first 20 - 25 years, whereas groups-2 characterized by education ended Junior 

High School, the number of children 1 people and age marry first 15 - 20 years. Based on the results of research, 

need to examine the other variables which exist on the data the results of the survey mini 2014 which can affect 

the difference between the characteristics in each District in East Java. 
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