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Abstract— The process of obtaining population documents 

which still takes time, causes the population service need to find a 

pattern of community satisfaction as an improvement. Key 

Performance Indicator has been regulated by the Ministry of 

Administrative Reform has 14 service elements that must be 

considered, with many of these elements making it difficult to find 

data patterns and can reduce the value of the accuracy and 

performance of an algorithm. In this study, feature selection was 

applied using Chi-Square and applying the K-Means, K-Medoid, 

FCM, SOM, and DBSCAN algorithms to find elemental patterns 

that must be prioritized in increasing community satisfaction. 

After processing the algorithm, the best cluster validity was 

obtained in the DBSCAN algorithm which used the Chi-Square 

feature selection with a value of 0.47 and obtained 5 features that 

were very influential in measuring community satisfaction, 

especially in the implementation of Sistem Informasi Administrasi 

Kependudukan (SIAK) in Dumai City population agency. 

 

Keywords— Chi-Square, Clustering, Feature Selection, Key 

Performance Indicator, Sistem Informasi Administrasi 

Kependudukan (SIAK), Unsupervised Learning 

I. INTRODUCTION  

Indonesian population data management Since 2013 has 
been stored in the National Database by implementing a 
Sistem Informasi Administrasi Kependudukan (SIAK) as 
stipulated in Law No.24 of 2013 explains the population and 
use of SIAK in managing various population data [1][2][3]. 
This system has been applied in all regions of Indonesia 
including Riau Province [4]. Based on data from the Central 
Statistics Agency, Dumai is one of the cities in Riau Province 
that has a population of 323,452 people [5] SIAK Dumai City 
manages data a hundreds thousands of people, but its 
application still involves physical documents so as to hamper 
the service process. To improve public services, the 
government makes the Key Performance Indicator (KPI) 
which is used as a benchmark to increase the effectiveness of 
services with 14 elements of service listed in Kep. Men. PAN 
25, 2004. The number of elements causes some elements to 
often be neglected and cannot determine its main priority. 

Many data dimensions are considered inefficient in 
problems related to modeling and data processing due to the 

discovery of the "Curse Of Dimensionality" problem, where 
data size can significantly increase the spatial and temporal 
complexity of data processing [6][7][8]. In this sense, data 
with many features can hamper the process of recognizing 
data patterns [9]. In this sense, data with many features can 
hamper the process of recognizing data patterns [10], or 
randomly removing features from the data can cause data loss 
[11], while irrelevant or redundant features can also make the 
method less efficient [12]  

To get a model that is easy to interpret, achieve more 
efficient performance, avoid overfitting, and achieve high 
accuracy, this can be achieved by reducing data dimensions, 
but suitable methods must be used to reduce dimensions so as 
not to cause data loss [13][14]. Methods that can be used for 
feature reduction are feature extraction and feature selection 
[6][12][15]. Feature extraction is the process of extracting new 
features from the original features using feature mapping [16], 
feature information is converted into a lower dimensional 
space [17], while feature selection is the process of selecting 
a subset of features from original features [18], features are a 
subset of features [19]. The selected function is processed as 
characteristic data [20]. The advantage of feature selection 
over feature extraction is that feature selection allows better 
understanding of data, whereas feature extraction does not 
[6][18]. 

There are various methods that can be used for feature 
selection, as was done by Tanti, Sirait, and Andri, in 2021, 
researching solutions to overcome class inequality, so that 
classifier performance is optimized using chi-square and 
adaboost. Regarding the results obtained, the two methods 
have the ability to increase the achievement value of minority 
group rankings [19]. Another study by Anisa in 2022 
optimized the Naïve Bayes algorithm with chi-square to 
produce an increase in accuracy, which initially obtained an 
accuracy of 82%, but has increased to 83%. It can be said that 
the application of chi-square has succeeded in increasing the 
accuracy value of the naïve Bayes classifier [20]. 

As a renewal of previous research, this research compares 

several Unsupervised Learning algorithms using the Chi-

Square feature selection. In clustering data is divided into 
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several clusters that have the same meaning in the cluster [12]. 

The unsupervised learning algorithm used in this study is K-

Means, the simplest and easiest algorithm to implement [21], 

Self-Organizing Map (SOM) which has the advantage of 

being able to explore grouping and relationships in high 

dimensional data [22], K -Medoid is an algorithm that can 

overcome the problem of Noise and Outlier [23], Fuzzy C-

Means (FCM) has an advantage in understanding unclear data 

[24] and density-based spatial clustering of applications with 

noise (DBSCAN) based on density so Excellent in grouping 

large data [25].  This research uses data questioners distributed 

to the people of Dumai City. By implementing the algorithm, 

this research is expected to obtain the attributes or features that 

most influence the community satisfaction assessment index 

in government agencies, especially in the application of SIAK 

in Dumai City and obtain a good validity cluster to the 

application of Chi-Square as a feature selection. 

II. RESEARCH METODOLOGY 

In this research applied five stages with the steps listed in 

Figure 1. The method used in this study was the data mining 

feature selection method and the clustering algorithm by 

applying the Chi-Square model to the K-Means Clustering 

algorithm, K-Medoids, FCM, SOM and DBSCAN.  

 

Fig. 1. Research Metodology 

A. Feature Selection 

Feature Selection is a subset of significant features for use 

in the data processing [21]. The main advantage of FS is to 

facilitate understanding of information, reduce training and 

overcome dimensional curse problems. In addition, the 

complexity and processing requirements of classification are 

also reduced [22][23]. 

B. Chi-Square 

Chi-square is used to select features or determine better 

features by testing the freedom of a term with its category 

[24]. This method considers the emergence of categories and 

characteristics [25]. This method is a feature selection that 

can eliminate features without lowering the accuracy value 

obtained [26][27]. 

C. K -Means 

This algorithm is an algorithm for fast grouping large data 

and abnormal data based on the degree of similarity and 

dissimilarity of objects [28]. The use of this algorithm in the 

clustering depends on the data owned and the conclusions 

you want to draw by testing each attribute in the existing data 

set and grouping these attributes into a cluster with the closest 

distance. Calculation of the distance of the cluster is done by 

equation 1 [29]. 

𝐦 ∑ 𝐝𝐢𝐤𝐤
𝐤  √∑ (𝐜𝐢𝐣 − 𝐱𝐢𝐤)𝟐𝐦

𝐣=𝟏   (1) 

D.  K-Medoids 

K-Medoid algorithm is an algorithm based on the use of 

Medoids, which aims to reduce the sensitivity of partitions 

related to extreme values of data. K-Medoids uses objects as 

representatives of the cluster center (medoids) of each cluster 

so that it is also called Partitioning Around Medoids (PAM) 

[30]. In processing with K-Medoid each data is allocated to 

the cluster that is closest to equation 3 which is called the 

Euclidian Distance equation [31]. 

𝐝𝐢𝐤 √∑ (𝐜𝐢𝐣 − 𝐱𝐢𝐤)𝟐𝐦
𝐣=𝟏    (2) 

E. Fuzzy C-Means 

FCM is a data mining grouping method [32][33]. FCM 

uses the Fuzzy group model, so that data can be included in 

any category or cluster formed by membership, or 

membership varies between 0 and the existence of data in a 

cluster is represented by the specified membership level 

[34][35]. To calculate the center of the cluster in this 

algorithm can use equation 3. 

𝐕𝐤𝐣 =
∑ =𝟏((𝛍𝐢𝐤)𝐰∗ 𝐗𝐢𝐣)

𝐧
𝐢

∑ =𝐧
𝐢 𝟏(𝛍𝐢𝐤)𝐰   (3) 

F. Self-Organizing Map (SOM) 

In 1982, Professor Teuvo Kohenen launched a neural 

network method called Self Organizing Map (SOM)  

[36][37][38]. This algorithm is a topology of the 

Unsupervised Artificial Neural Network (ANN) algorithm, 

which does not require supervision [39]. When SOM 

classifying data, the characteristics of the data are used as a 

reference for grouping [36][40]. This algorithm consists of 

layers that are interconnected, namely the output that 

describes the cluster and the input that is given [41]. The 

distance between vectors in SOM can be calculated by 

equation 4. 

𝑫𝒊 =  ∑ (𝑾𝒊𝒋 − 𝑿𝒊)
𝟐𝐧

𝐢    (4) 



G. Density-Based Spatial Clustering Of Applications With 

Noise (DBSCAN) 

DBSCAN is one of the Unsupervised Learning 

algorithms proposed by Martin Esther, Cargel et al in 1996 to 

deal with efficient grouping problems based on the proximity 

of the distance between objects or can be called density-based 

[42][43]. The advantage of this algorithm is can detect 

outliners or noise. In this algorithm, in assessing the 

distribution of density using two parameters namely Epsilon 

(EPS) and Min.pts [44]. 

H. Davies-Bouldin Index (DBI) 

To maximize the distance between clusters while 

minimizing the distance between cluster points can use the 

DBI Validity Cluster [45][46] The Mean is similar between 

each cluster and the most similar is DBI size. The lower DBI 

value or the smallest positive value close to zero shows the 

most optimal cluster plot [47]. To calculate the DBI value can 

use equation 5. 

𝐃𝐁 =  ∑ (
𝛔𝐢+𝛔𝐢

𝐩
)

𝐩
𝐢=𝟏     (5) 

III. RESULT AND ANALYSIS 

The data used in this study is data collected through 

questionnaires to the public at the Dumai City Population and 

Civil Registry Office from April 11 2022 to April 29 2022 

with 14 questions according to the elements of the IKM 

determined by Kep. Men. PAN of 2004 namely (A1) Service 

procedures, (A2) Service requirements, (A3) Clarity of 

service officers, (A4) Discipline of service officers, (A5) 

Responsibilities of service officers, (A6) Ability of service 

officers, (A7) Speed service, (A8) Fairness in getting service, 

(A9) Politeness and friendliness of officers, (A10) 

Reasonable service fees, (A11) Certainty of service 

schedules, (A12) Certainty of service fees, (A13) 

Environmental comfort, and (A14) Service security. 

A. Chi-Square Feature Selection 

Feature selection is carried out on data that has been 

preprocessed with an alpha value of 0.01. The results of 

feature selection using chi-square select 14 elements into 5 

elements, namely (A7) Service speed, (A8) Fairness in 

getting service, (A10) Fairness of service fees, (A11) and 

(A13) Environmental comfort. 

B. Clustering and Cluster Validity 

The clustering process in this study was carried out using 

five algorithms namely K-Means, K-Medoid, FCM, SOM 

and DBSCAN. Based on research conducted by Kamila, 

Khairunnisa, and Mustakim (2019) this study used cluster 2, 

3, 4, 5, 6, 7, 8, 9, and 10 experiments [34]. 

K-Means 

The clustering process with the K-Means algorithm was 

carried out with 18 trials, namely 9 trials for data without 

feature selection and 9 other experiments on data that had 

been feature selected with Chi-Square, then cluster validity 

was carried out using the DBI technique. The DBI value 

using the K-Means algorithm can be seen in Figure 2. 

 

Fig. 2. The results of K-Means cluster validity 

Based on Figure 2, it can be seen in this algorithm, feature 

selection can reduce the DBI value obtained. It is well known 

that a good DBI value is a DBI value that is close to 0. The 

average DBI value obtained by applying feature selection has 

decreased by 21%, from initially having an average DBI 

value of 2.21 to 1.45. 

K-Medoid 

Calculations with this algorithm are the same as the 

previous algorithm, carried out with 18 trials. The DBI value 

based on the results of data clustering using the K-Medoid 

algorithm can be seen in Figure 3. 

 
Fig. 3. The results of K-Medoid cluster validity 

Based on the graph of the DBI value in the K-Medoid 

algorithm, we can see that the decrease in the DBI value with 

feature selection is not as significant as the previous 

algorithm which can reduce the DBI value by up to 21%, this 

algorithm only experiences a decrease of 3% or only 0.09 

values. 

Fuzzy C-Means (FCM) 

Experiments with the FCM algorithm produce DBI values 

which can be seen in Figure 4. 

 
Fig. 4. The results of FCM cluster validity 

Based on Figure 4, the average DBI value has increased by 

12% from 0.76 to 0.97. In FCM, we can see that the results 

obtained are different from the two previous experiments 
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where in this trial feature selection had no effect on reducing 

the DBI value but the value obtained was quite good 

compared to the experiments in the previous algorithm. 

Self-Organizing Map (SOM) 

Experiments with the SOM algorithm produce DBI 

values which can be seen in Figure 5. 

 
Fig. 5. The results of SOM cluster validity 

Experiments with the SOM algorithm produced unfavorable 

DBI values, namely with an average DBI value of all 1.36. 

Data with selection features can reduce the DBI value by 9% 

in this algorithm. 

Density-Based Spatial Clustering Of Applications With 

Noise (DBSCAN) 

The last experiment in this study was carried out with the 

DBSCAN algorithm. In this algorithm, data inflection points 

are obtained at values 1 and 0.33, so this algorithm 

experiment uses an epsilon value of 1 for data without feature 

selection and 0.33 for data with feature selection. The results 

of the cluster validity of the SOM algorithm can be seen in 

Figure 6. 

 
Fig. 6. The results of DBSCAN cluster validity 

Based on experiments conducted with the DBSCAN 

algorithm, the best algorithm performance increases 

compared to other algorithms as evidenced by a decrease in 

the DBI value of 22% and an average DBI value of 0.29. 

Comparison of DBI Values 

Comparison of the results of the DBI unsupervised 

learning algorithm without feature selection in this study can 

be seen in Figure 6. 

 

Fig. 7. Comparison DBI Value 

Based on a comparison of the DBI values, we can see that the 

average obtained after using feature selection has decreased 

by 3%, from 1.02 without feature selection to 0.96 after using 

feature selection. And the algorithm with the best average 

DBI value is DBSCAN with an average value of 0.58. 
 

IV. CONCLUTION 

Based on the experimental results in this study, the best 

DBI value was 0.47 in the DBSCAN algorithm experiment 

with Chi-Square feature selection. So it can be concluded that 

the best algorithm for finding patterns of community 

satisfaction is DBSCAN, from its application it can also be 

seen that feature selection has an effect on improving 

algorithm performance and increasing accuracy values but 

different from the FCM algorithm the application of feature 

selection is considered less influential for decreasing 

accuracy. Based on this research that applies Chi-Square 

feature selection, it selects 14 attributes into 5 attributes, 

namely A7, A8, A10, A11 and A13. The attributes are (A7) 

Service speed, (A8) Fairness in getting service, (A10) 

Fairness of service fees, (A11) Fixed service schedule and 

(A13) Environmental comfort. So that agencies are expected 

to emphasize and improve services, especially on the five 

attributes. 
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3 4 4 5 4 4 5 4 4 4 4 4 5 4 Puas 

5 4 4 5 4 5 4 4 5 4 4 4 5 4 Puas 

4 4 4 3 4 4 4 4 4 4 4 5 5 4 Puas 

4 4 3 5 5 4 4 5 5 4 4 4 5 4 Puas 

4 3 4 4 5 5 4 4 5 4 4 4 4 5 Puas 

4 4 5 4 4 4 5 4 4 4 4 4 5 5 Puas 

4 3 5 5 4 5 4 4 5 4 4 4 4 5 Puas 

4 4 5 4 5 4 4 4 5 4 4 5 4 4 Puas 

4 4 4 4 4 4 4 4 4 5 4 4 4 5 Puas 

4 5 4 4 4 4 4 5 5 5 4 4 4 5 Puas 

4 5 4 4 5 4 5 4 4 4 5 5 4 4 Puas 

5 4 3 4 4 4 4 5 4 4 5 4 4 5 Puas 

4 4 5 4 4 5 4 5 4 4 5 4 4 5 Puas 

3 4 4 3 4 3 4 5 4 4 4 4 4 5 Puas 

4 4 5 4 4 4 5 4 5 4 4 3 3 4 Puas 

4 3 4 4 3 3 4 4 3 4 4 4 4 3 Puas 

4 4 3 5 4 4 5 5 5 4 4 5 4 4 Puas 

4 4 5 4 4 5 4 4 4 5 4 5 4 3 Puas 

4 3 4 5 4 4 4 5 4 3 4 5 3 4 Puas 

4 3 5 4 4 5 4 4 4 5 4 4 5 4 Puas 

4 3 4 4 3 4 4 3 4 5 4 4 4 3 Puas 

3 4 3 3 4 4 3 4 4 4 4 4 4 4 Puas 

3 4 4 3 4 4 3 4 4 4 5 4 4 4 Puas 

4 4 5 4 4 3 4 4 4 3 4 4 4 3 Puas 

4 5 4 4 5 4 5 5 4 4 5 4 5 4 Puas 

4 5 3 4 3 4 3 4 3 3 4 4 3 3 Puas 

4 3 4 3 3 3 4 4 3 4 3 4 3 4 Cukup Puas 

4 3 4 4 3 4 4 3 3 4 3 4 4 3 Puas 

3 4 4 3 4 4 3 4 3 3 4 3 3 4 Cukup Puas 

4 3 3 3 4 3 3 3 4 3 3 3 3 4 Cukup Puas 

4 3 3 4 3 4 3 3 4 3 4 3 3 3 Cukup Puas 

3 4 4 3 3 3 4 4 4 4 3 3 4 3 Cukup Puas 

3 4 3 3 4 4 3 4 4 3 3 4 3 4 Cukup Puas 

4 3 4 3 3 4 3 4 3 4 4 3 4 4 Puas 



4 3 4 3 4 3 4 3 3 4 3 4 3 4 Cukup Puas 

3 4 3 4 3 4 4 3 4 4 3 4 3 4 Puas 

4 3 4 3 4 3 4 4 3 4 3 4 3 4 Puas 

4 4 3 4 3 4 3 4 4 3 4 3 3 4 Puas 

3 4 4 3 4 4 3 3 3 4 3 4 3 4 Cukup Puas 

4 4 3 3 4 3 4 3 4 3 3 4 3 4 Cukup Puas 

4 3 4 3 3 4 3 3 4 3 4 3 4 4 Cukup Puas 

3 4 3 4 3 4 3 4 3 4 4 3 4 3 Cukup Puas 

3 4 3 3 4 3 3 4 4 3 3 3 3 3 Cukup Puas 

3 3 4 4 4 3 4 3 4 3 4 3 4 3 Cukup Puas 

3 4 3 4 3 3 3 4 3 3 4 4 3 3 Cukup Puas 

3 3 3 4 3 3 4 3 4 3 3 3 4 4 Cukup Puas 

3 3 4 3 3 4 3 4 4 3 4 3 4 3 Cukup Puas 

4 3 4 3 4 4 3 3 3 3 4 3 4 3 Cukup Puas 

3 4 3 3 4 4 3 4 3 4 3 4 3 3 Cukup Puas 

3 4 3 3 4 3 2 2 3 2 3 4 3 3 Cukup Puas 

2 3 3 3 4 3 2 3 4 3 3 4 3 4 Cukup Puas 

3 2 3 4 3 4 3 4 3 4 3 4 3 4 Cukup Puas 

4 3 4 3 4 3 4 3 4 4 3 3 4 3 Cukup Puas 

3 4 3 3 4 3 3 4 4 3 3 4 3 3 Cukup Puas 

3 2 3 4 3 4 3 4 3 4 3 3 3 4 Cukup Puas 

3 4 4 3 4 3 4 3 3 4 3 3 4 3 Cukup Puas 

3 3 2 4 4 3 2 3 3 3 2 3 4 3 Cukup Puas 

4 3 4 3 3 4 4 3 4 4 3 4 4 3 Puas 

4 3 3 4 3 3 4 3 4 3 4 3 3 4 Cukup Puas 

3 4 3 4 4 4 3 3 3 4 3 3 3 4 Cukup Puas 

3 4 3 3 3 4 3 4 3 3 4 3 4 3 Cukup Puas 

2 3 3 2 3 3 2 2 3 3 2 3 3 3 Cukup Puas 

4 3 3 3 4 4 4 4 4 4 4 4 4 4 Puas 

3 3 4 4 4 3 2 3 4 3 4 4 3 4 Cukup Puas 

3 4 4 3 3 4 3 4 5 4 4 3 4 3 Puas 

4 4 4 4 4 4 4 4 4 4 4 4 4 4 Puas 

3 3 3 4 4 4 4 4 4 4 4 4 4 4 Puas 

4 3 4 3 4 3 4 3 3 4 3 4 3 3 Cukup Puas 

3 4 3 3 4 4 3 4 3 3 3 4 4 3 Cukup Puas 

4 3 4 3 3 4 3 3 4 3 4 3 3 3 Cukup Puas 

4 3 4 3 3 3 3 4 3 4 2 3 3 3 Cukup Puas 

4 3 3 3 4 3 4 3 4 3 3 4 3 3 Cukup Puas 

3 4 3 4 3 3 2 3 4 3 2 3 3 3 Cukup Puas 

3 3 4 3 3 3 3 3 4 3 2 2 3 3 Cukup Puas 

4 3 4 3 4 3 3 3 4 3 2 3 4 3 Cukup Puas 

3 4 3 3 4 3 3 3 4 3 3 4 3 4 Cukup Puas 

3 4 3 3 4 3 4 3 4 3 4 3 4 3 Cukup Puas 

3 3 3 4 3 4 3 4 3 4 3 4 3 4 Cukup Puas 



4 3 3 4 4 3 3 3 4 3 3 4 4 3 Cukup Puas 

3 4 3 4 3 4 3 3 4 4 3 4 4 3 Cukup Puas 

3 3 2 3 4 3 3 3 4 3 3 3 4 4 Cukup Puas 

3 3 4 3 4 3 3 4 3 4 3 3 4 3 Cukup Puas 

3 4 3 4 3 4 3 3 4 3 3 3 3 3 Cukup Puas 

3 4 3 4 4 3 4 3 4 3 3 3 3 4 Cukup Puas 

3 4 3 3 3 4 3 4 3 2 2 3 4 3 Cukup Puas 

3 4 3 3 3 4 3 2 3 2 3 4 4 3 Cukup Puas 

4 3 3 4 3 3 3 3 3 4 3 4 3 3 Cukup Puas 

3 4 4 3 4 3 4 3 3 4 3 3 3 3 Cukup Puas 

3 4 3 4 3 4 3 4 3 3 4 3 4 3 Cukup Puas 

4 3 3 4 3 4 3 4 3 3 4 3 4 4 Cukup Puas 

3 3 4 4 3 4 3 3 3 4 4 4 3 4 Cukup Puas 

3 4 3 3 3 4 3 3 3 2 2 3 3 3 Cukup Puas 

3 3 4 3 3 4 3 3 4 3 3 3 3 4 Cukup Puas 

3 4 3 3 4 3 3 4 4 3 4 4 3 4 Cukup Puas 

3 4 3 4 4 3 3 4 3 4 3 4 3 3 Cukup Puas 

4 4 3 3 4 3 4 4 3 4 4 3 4 3 Puas 

3 3 4 4 3 4 3 3 3 4 3 3 4 4 Cukup Puas 

4 3 3 3 4 4 3 4 4 3 3 4 3 3 Cukup Puas 

4 3 4 3 4 3 3 4 3 4 3 4 3 4 Cukup Puas 

4 3 3 3 4 4 4 3 3 4 3 3 4 4 Cukup Puas 

3 3 3 4 3 3 4 4 4 3 3 4 3 4 Cukup Puas 

3 4 3 4 3 4 3 3 4 3 4 3 4 3 Cukup Puas 

4 3 4 3 3 3 4 4 3 3 4 3 4 3 Cukup Puas 

3 4 4 4 3 4 3 3 4 3 3 3 4 3 Cukup Puas 

4 3 4 3 4 3 4 3 4 3 4 3 4 4 Puas 

3 3 4 4 4 4 3 4 4 3 4 3 4 3 Puas 

4 3 4 3 4 3 4 3 4 3 4 3 4 3 Cukup Puas 

4 3 3 3 4 3 4 3 4 3 4 3 4 3 Cukup Puas 

4 3 3 4 4 3 4 3 3 4 3 3 4 3 Cukup Puas 

3 4 3 3 4 3 4 3 4 3 4 3 4 4 Cukup Puas 

3 3 2 4 4 3 3 3 4 3 4 3 4 3 Cukup Puas 

3 3 4 4 3 4 3 4 4 3 4 3 4 3 Cukup Puas 

4 3 4 4 3 4 3 4 3 4 3 4 3 4 Puas 

4 3 3 4 3 4 3 4 3 4 3 3 3 4 Cukup Puas 

4 3 3 3 4 3 4 3 3 4 4 3 4 3 Cukup Puas 

4 3 4 3 3 4 4 3 4 2 2 3 3 4 Cukup Puas 

3 4 3 3 4 3 4 3 3 4 3 4 3 4 Cukup Puas 

4 3 3 3 4 3 4 3 4 3 4 3 3 4 Cukup Puas 

4 3 4 3 4 3 3 4 4 3 3 4 3 4 Cukup Puas 

4 4 3 4 4 3 3 4 3 4 3 4 3 3 Cukup Puas 

3 3 4 4 3 4 3 4 3 4 3 3 4 3 Cukup Puas 

3 3 4 3 4 3 3 4 3 3 3 4 3 4 Cukup Puas 



4 3 3 4 3 4 3 3 4 3 3 3 4 3 Cukup Puas 

4 2 3 3 3 4 3 3 4 3 3 3 4 4 Cukup Puas 

4 3 3 4 3 3 4 3 3 4 3 4 3 4 Cukup Puas 

3 3 4 4 3 3 3 3 3 4 3 4 3 3 Cukup Puas 

3 4 3 3 3 4 3 3 4 4 3 4 3 4 Cukup Puas 

4 4 3 3 4 3 4 3 3 4 4 3 3 3 Cukup Puas 

3 4 3 3 4 4 3 3 4 3 4 3 3 3 Cukup Puas 

4 4 3 3 3 3 4 4 3 4 4 3 3 3 Cukup Puas 

3 4 3 4 3 3 4 4 3 3 3 4 3 3 Cukup Puas 

3 3 4 4 3 4 3 4 3 4 4 3 3 3 Cukup Puas 

3 4 3 3 4 3 4 3 4 3 3 3 3 4 Cukup Puas 

4 4 3 4 4 3 3 4 3 4 4 3 4 3 Puas 

4 3 3 4 3 3 4 3 4 3 4 3 4 3 Cukup Puas 

3 3 4 3 3 3 4 3 4 3 4 3 4 3 Cukup Puas 

3 4 3 4 3 4 3 4 3 3 3 4 3 4 Cukup Puas 

3 4 3 4 3 4 3 4 3 4 3 4 3 4 Cukup Puas 

3 3 4 3 4 3 4 3 4 3 4 3 3 3 Cukup Puas 

3 3 3 4 3 4 3 4 3 3 4 4 3 4 Cukup Puas 

3 4 3 4 3 4 3 4 3 4 3 4 3 4 Cukup Puas 

3 3 4 3 4 4 4 3 3 4 3 3 3 3 Cukup Puas 

3 4 4 3 4 4 4 3 3 4 3 4 4 3 Puas 

3 4 3 3 4 3 3 3 3 4 3 4 3 4 Cukup Puas 

3 3 4 4 3 3 3 4 3 3 3 3 4 4 Cukup Puas 

3 3 4 3 4 3 3 4 3 3 4 3 3 3 Cukup Puas 

3 3 4 3 4 3 4 3 3 4 3 3 4 3 Cukup Puas 

3 3 4 3 4 3 4 3 4 3 3 4 3 3 Cukup Puas 

4 4 3 3 3 4 3 4 3 4 3 4 3 4 Cukup Puas 

3 4 3 3 3 4 3 3 3 4 4 3 4 3 Cukup Puas 

3 3 4 3 4 3 4 3 3 4 3 3 3 4 Cukup Puas 

3 4 3 4 3 4 4 4 3 3 4 3 3 4 Cukup Puas 

4 3 4 3 4 3 4 3 3 4 3 4 3 3 Cukup Puas 

4 3 4 3 4 3 4 3 4 3 4 3 3 4 Cukup Puas 

4 4 3 4 3 4 3 4 3 4 3 3 4 4 Puas 

4 3 4 3 4 3 3 4 3 4 3 3 4 3 Cukup Puas 

3 4 3 3 4 3 3 4 3 4 3 3 4 3 Cukup Puas 

4 3 4 3 4 4 3 4 3 4 3 4 3 3 Cukup Puas 

4 3 3 3 4 3 4 4 3 4 4 4 3 4 Puas 

3 4 3 3 4 3 4 3 4 3 4 3 4 4 Cukup Puas 

3 4 3 3 4 3 4 3 4 3 3 3 3 4 Cukup Puas 

4 3 3 4 3 3 3 4 3 3 3 4 3 3 Cukup Puas 

3 4 3 3 4 3 3 4 4 3 4 3 3 4 Cukup Puas 

3 3 4 3 3 4 3 3 4 3 4 3 3 4 Cukup Puas 

4 3 4 3 3 3 4 3 4 3 4 3 4 3 Cukup Puas 

4 3 4 3 4 3 4 3 4 3 3 4 3 4 Cukup Puas 



3 3 4 3 3 4 3 3 4 3 3 4 4 3 Cukup Puas 

3 3 4 3 3 4 3 3 4 3 3 4 3 3 Cukup Puas 

3 4 3 4 3 4 3 4 3 3 4 2 3 3 Cukup Puas 

3 3 3 4 3 3 2 3 3 2 3 4 3 3 Cukup Puas 

3 3 4 3 4 3 2 3 4 3 4 3 4 3 Cukup Puas 

3 3 4 3 4 3 4 3 4 3 3 3 4 4 Cukup Puas 

4 3 4 4 3 3 4 3 4 3 3 4 3 3 Cukup Puas 

4 4 3 3 3 4 3 3 4 3 3 4 3 4 Cukup Puas 

3 4 4 3 3 4 4 3 4 3 4 3 3 4 Cukup Puas 

4 3 3 3 4 4 2 3 3 2 2 3 3 4 Cukup Puas 

4 3 4 3 4 3 3 4 3 4 3 4 3 4 Cukup Puas 

4 3 3 4 3 3 4 3 3 4 3 4 3 4 Cukup Puas 

4 3 4 3 4 3 4 3 3 4 3 3 4 3 Cukup Puas 

3 4 3 4 3 4 3 3 3 3 4 3 4 3 Cukup Puas 

3 4 3 3 4 3 4 3 4 3 4 3 3 3 Cukup Puas 

3 4 3 3 4 4 3 3 4 3 4 3 4 3 Cukup Puas 

3 4 3 4 3 4 2 3 3 2 3 3 5 4 Cukup Puas 

2 3 3 4 3 4 3 3 3 2 3 3 4 3 Cukup Puas 

4 3 3 3 4 4 3 4 3 3 3 4 3 4 Cukup Puas 

4 3 4 4 4 3 4 3 4 2 2 3 4 3 Cukup Puas 

3 4 3 3 4 3 3 4 3 4 3 3 3 3 Cukup Puas 

3 4 3 4 3 4 3 4 4 3 2 4 3 5 Cukup Puas 

3 4 3 3 4 3 3 4 3 4 4 3 3 4 Cukup Puas 

4 3 4 3 3 3 3 4 3 4 3 3 4 3 Cukup Puas 

3 3 4 4 3 3 4 4 4 3 4 3 3 4 Cukup Puas 

4 3 3 3 3 4 3 4 3 3 4 3 3 4 Cukup Puas 

4 4 3 3 4 3 3 4 4 3 3 4 3 3 Cukup Puas 

3 3 4 3 3 4 3 4 3 3 4 3 4 3 Cukup Puas 

3 4 4 3 4 3 4 3 3 4 3 4 3 3 Cukup Puas 

3 3 4 3 3 4 3 4 3 4 3 4 3 3 Cukup Puas 

3 3 4 3 3 4 3 3 4 3 4 3 3 4 Cukup Puas 

4 3 3 4 3 3 3 4 3 4 3 4 3 3 Cukup Puas 

4 3 4 3 3 4 3 4 3 4 3 4 3 3 Cukup Puas 

3 3 4 3 4 3 3 4 3 4 3 3 4 3 Cukup Puas 

3 4 3 3 3 4 3 4 3 3 4 3 3 4 Cukup Puas 

4 3 3 3 3 4 3 4 3 4 3 4 3 3 Cukup Puas 

4 3 3 4 4 3 3 4 3 3 4 3 4 3 Cukup Puas 

4 3 3 3 3 4 4 3 4 3 4 3 3 4 Cukup Puas 

3 3 4 3 4 3 4 3 4 3 2 3 4 3 Cukup Puas 

4 4 3 3 4 3 3 3 3 2 2 2 3 4 Cukup Puas 

3 3 4 3 4 3 4 3 3 3 3 4 3 4 Cukup Puas 

4 3 3 4 3 3 3 4 3 4 3 4 3 3 Cukup Puas 

3 3 4 3 3 4 3 3 3 4 3 3 4 3 Cukup Puas 

4 3 4 3 3 4 3 4 3 4 3 3 4 3 Cukup Puas 



3 4 3 4 3 4 3 4 3 4 3 3 3 4 Cukup Puas 

3 4 3 3 4 3 4 3 3 3 3 4 3 3 Cukup Puas 

3 4 3 4 3 3 3 4 3 3 3 3 3 4 Cukup Puas 

3 3 4 3 3 4 3 3 3 4 3 4 3 3 Cukup Puas 

4 3 3 4 3 4 3 3 3 4 3 3 4 3 Cukup Puas 

3 3 4 3 3 4 3 4 3 4 3 4 3 4 Cukup Puas 

3 3 4 3 3 4 3 4 3 3 4 3 4 3 Cukup Puas 

4 3 3 4 3 3 3 4 3 2 4 3 3 4 Cukup Puas 

3 3 4 3 3 3 4 3 4 3 3 4 3 4 Cukup Puas 

3 3 4 3 4 3 4 3 3 3 4 3 3 4 Cukup Puas 

3 4 3 3 4 3 3 3 3 4 4 3 4 4 Cukup Puas 

4 3 4 4 3 3 4 3 3 3 3 4 3 4 Cukup Puas 

3 3 4 3 3 3 3 4 4 3 3 3 4 4 Cukup Puas 

3 4 3 3 4 3 4 3 4 3 3 3 4 4 Cukup Puas 

4 3 2 3 3 3 2 3 4 2 3 2 4 3 Cukup Puas 

3 4 3 3 3 4 3 4 3 4 3 3 4 3 Cukup Puas 

3 3 4 3 4 3 4 3 3 4 3 4 3 4 Cukup Puas 

4 3 3 4 4 3 3 4 3 3 4 3 4 3 Cukup Puas 

4 3 3 3 4 3 4 3 3 4 3 3 3 4 Cukup Puas 

4 3 4 3 3 4 3 4 4 3 4 3 4 3 Cukup Puas 

3 4 3 4 3 4 3 4 3 4 3 4 3 3 Cukup Puas 

4 3 3 4 3 4 3 3 4 3 4 3 4 3 Cukup Puas 

3 4 3 4 3 3 4 3 4 4 3 3 4 3 Cukup Puas 

3 3 4 3 4 3 3 4 4 3 3 3 4 4 Cukup Puas 

4 3 3 3 4 3 3 4 3 4 3 3 3 4 Cukup Puas 

4 3 3 4 3 4 3 4 3 4 3 4 3 4 Cukup Puas 

3 3 3 4 4 3 4 3 3 4 3 4 3 3 Cukup Puas 

4 3 4 3 4 3 4 3 3 4 3 4 3 4 Cukup Puas 

3 3 3 3 4 3 3 3 3 3 3 2 3 3 Cukup Puas 

3 4 3 4 3 3 4 3 4 3 3 4 3 3 Cukup Puas 

4 3 3 4 3 4 3 4 3 3 4 3 3 4 Cukup Puas 

3 3 4 3 3 4 3 3 3 4 3 3 4 3 Cukup Puas 

4 3 4 3 4 3 3 4 3 4 3 4 3 4 Cukup Puas 

3 3 3 4 4 3 4 4 3 3 4 3 4 3 Cukup Puas 

4 3 3 4 3 4 3 3 3 4 3 4 3 4 Cukup Puas 

3 3 4 3 4 3 3 3 4 2 3 3 4 4 Cukup Puas 

4 3 3 4 3 4 3 4 3 3 4 3 4 3 Cukup Puas 

4 3 3 4 4 3 3 3 4 3 2 3 4 3 Cukup Puas 

3 4 3 3 4 3 4 3 4 3 4 3 4 3 Cukup Puas 

4 3 3 4 3 4 3 4 3 3 4 4 3 3 Cukup Puas 

4 3 4 3 3 4 4 3 4 3 4 3 3 4 Cukup Puas 

4 3 3 3 4 3 4 3 4 3 3 3 4 3 Cukup Puas 

3 4 3 4 3 3 4 3 4 3 4 4 3 3 Cukup Puas 

3 3 3 4 3 4 3 3 4 3 4 3 3 4 Cukup Puas 



4 3 4 4 4 3 3 4 3 2 3 4 3 4 Cukup Puas 

3 3 4 3 3 4 3 4 3 4 3 4 3 4 Cukup Puas 

3 4 3 4 3 4 3 4 3 4 3 3 3 4 Cukup Puas 

4 3 4 3 3 4 4 3 4 3 4 3 4 3 Cukup Puas 

4 3 3 4 3 4 3 4 3 4 3 3 3 3 Cukup Puas 

4 3 3 4 3 4 4 3 4 3 4 3 4 3 Cukup Puas 

4 3 3 4 3 4 3 4 3 3 4 3 4 3 Cukup Puas 

3 4 3 3 4 3 3 3 3 2 3 3 4 3 Cukup Puas 

3 4 3 4 3 4 3 3 4 3 4 3 3 4 Cukup Puas 

4 3 4 3 4 3 4 3 4 3 3 3 4 3 Cukup Puas 

3 4 4 4 3 4 3 4 3 4 3 3 4 4 Puas 

3 4 3 4 4 3 4 3 3 4 3 4 3 3 Cukup Puas 

4 3 3 4 4 3 4 3 4 3 4 3 4 3 Cukup Puas 

3 4 3 4 3 3 3 3 4 3 4 3 4 3 Cukup Puas 

4 3 3 4 3 4 4 3 4 3 4 3 4 3 Cukup Puas 

4 4 3 3 4 3 3 2 3 2 2 3 4 3 Cukup Puas 

4 3 4 3 4 3 4 3 4 3 3 4 3 4 Cukup Puas 

4 3 4 4 3 3 4 3 4 3 3 4 3 3 Cukup Puas 

4 3 3 4 3 4 3 3 4 3 3 4 3 3 Cukup Puas 

4 3 4 3 3 4 3 3 4 4 4 3 4 3 Cukup Puas 

3 3 4 4 3 4 3 4 3 3 4 3 3 4 Cukup Puas 

 
 



DAFTAR RIWAYAT HIDUP

Umairah Rizkya Gurning lahir di kota Medan, pada tanggal
10 Juni 2001. Peneliti merupakan anak dari Bapak Chandra
Gurning dan Ibu Syarifah Susilawaty, merupakan anak kedu-
a dari tiga bersaudara yakni Syacha Memai Gurning sebagai
kakak kandung dan Muhammad Akhyar Gurning sebagai adik
kandung. Pada tahun 2006 peneliti memulai pendidikan de-
ngan masuk TK Nurul Muslimin Kota Medan dan lulus pada
tahun 2007. Selanjutnya peneliti melanjutkan ke jenjang seko-
lah dasar di SD Islam Terpadu Al-Ulum Medan pada tahun

2007 kemudian menamatkan sekolah dasar pada tahun 2013 di SD Negeri 004 Kota
Dumai, setelah menempuh pendidikan sekolah dasar selama 6 tahun, pada tahun
2013 peneliti melanjutkan pendidikan sekolah menengah pertama di SMP Negeri 3
Kota Dumai. Kemudian, setelah 3 tahun menyelesaikan pendidikan di bangku seko-
lah menengah pertama,pada tahun 2016 peneliti melanjutkan pendidikan sekolah
menengah atas di SMA Negeri 1 Kota Dumai dengan jurusan IPA. Setelah menye-
lesaikan pendidikan di SMAN 1 Kota Dumai pada tahun 2019 peneliti diterima
menjadi mahasiswa Program Studi Sistem Informasi Fakultas Sains dan Teknologi
Universitas Islam Negeri Sultan Syarif Kasim Riau (UIN Suska Riau) melalui jalur
SNMPTN. Peneliti juga menjadi penerima Beasiswa Prestasi Pemerintah Provin-
si Riau pada tahun 2020. Selain itu juga peneliti tergabung didalam komunitas
grup research Study Club Puzzle Reasearch Data Technology UIN Sultan Syarif
Kasim Riau pada tahun 2019. Akhir kata peneliti mengucapkan rasa syukur yang
tak terhingga serta ribuan terimakasih atas bantuan seluruh pihak terkait sehingga
selesainya Tugas Akhir ini yang berjudul ”Seleksi Fitur Chi-Square pada Algorit-
ma Unsupervised Leaning untuk Pengukuran Indikator Kinerja Utama di Provinsi
Riau”.
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