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@ Hak Cipta Dilindungi Undang-Undang
LaUE 1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber:
Wf =, a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penyusunan laporan, penulisan kritik atau tinjauan suatu masalah.
Iw/_.._‘wnn_ b. Pengutipan tidak merugikan kepentingan yang wajar UIN Suska Riau.

2. Dilarang mengumumkan dan memperbanyak sebagian atau sefuruh karya tulis ini dalam bentuk apapun tanpa izin UIN Suska Riau.
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Surat Pernyataan

Saya yang bertanda tangan dibawah ini :

Nama :  Umairah Rizkya Gurning
NIM : 11950320687
Program Studi :  Sistem Informasi

Seleksi Fitur Chi-Square pada Algoritma
Judul Tugas Akhir : Unsupervised Learning Untuk Pengukuran
Indikator Kinerja Utama di Provinsi Riau

Menyatakan bahwa akan melengkapi seluruh kelengkapan administrasi
Tugas Akhir Program Studi Sistem Informasi Fakultas Sains dan Teknologi
Universitas Islam Negeri Sultan Syarif Kasim Riau berupa bukti pelaksanaan
conference secara lengkap. Demikian yang dapat Saya sampaikan dengan sesung-
guhnya. Saya ucapkan Terimakasih.

Pekanbaru, 16 Januari 2023
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LEMBAR HAK ATAS KEKAYAAN INTELEKTUAL

Tugas Akhir yang tidak diterbitkan ini terdaftar dan tersedia di Perpustakaan

niversitas Islam Negeri Sultan Syarif Kasim Riau adalah terbuka untuk umum, de-
angan ketentuan bahwa hak cipta ada pada Peneliti. Referensi kepustakaan diperke-
“nankan dicatat, tetapi pengutipan atau ringkasan hanya dapat dilakukan atas izin
Peneliti dan harus dilakukan mengikuti kaedah dan kebiasaan ilmiah serta menye-
gbutkan sumbernya.
& Penggandaan atau penerbitan sebagian atau seluruh Tugas Akhir ini harus
zmemperoleh izin tertulis dari Dekan Fakultas Sains dan Teknologi, Universitas Is-
slam Negeri Sultan Syarif Kasim Riau. Perpustakaan dapat meminjamkan Tugas
?\khir ini untuk anggotanya dengan mengisi nama, tanda pemin- jaman dan tanggal
Spinjam pada form peminjaman.

ﬁé:: AEeH @

NETY LWISEM }l.l.E.I{S uegjng jo .-{.]!Fi.-l?}.-‘h!lln 2IB[S] 2JE}S



U SUSKARIAL

O
~— 1 ~— 7)) on - m
g 2 &3 o g z,
= S
S 5 < 2 QS &
S BT T = [
=% 5 & Q9 = = %
A Ao = m >
%2 5 & = 3 £ 8
° s & 3 S E >~
- =7 7] N <
(] o - < — u Z )
E5 5op - £ N 2
=g 3§ E § afe
.=
S 3 = =i = =
< 5 &% & = = Z
— =] - Y, (=] R
w 85 T o 2 o S =
N S »n = O 2 A > <«
< 2g 2~ = S
=~ = &
= o — N~ U
o S o S 5
< Eg5=E, 5
= S e 5 w0
S o &y § E
y.4 T 0 5 8 <
=~ < T © =
= m 5 o= °
a s &3 2
Na) pmv o o m
% 5 EEfg5 2
)
8 T EEE 2
M < £ o L 9
> £ o § .4
g P g 2 -
= L g 9 T =
ot £ 3 = 3
~ ey 3 o
S 2 £ 8 .S
5 8 S =8 g
2T § 2 <
235 &2 £
a w2 ow
S = DS <
5253 °
= o 8§ E
% s - B S
A 3 o 5 =
T
= ey B
2B 28
S g & .8
® Hak ctht8 miTliR UIN Suska Riau State Islamic University of Sultan Syarif Kasim Riau

Hak Cipta Dilindungi Undang-Undang
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a. Pengutipan hanya untuk kepentingan pendidikan, penelitian, penulisan karya ilmiah, penyusunan laporan, penulisan kritik atau tinjauan suatu masalah.
b. Pengutipan tidak merugikan kepentingan yang wajar UIN Suska Riau.

2. Dilarang mengumumkan dan memperbanyak sebagian atau sefuruh karya tulis ini dalam bentuk apapun tanpa izin UIN Suska Riau.
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LEMBAR PERSEMBAHAN

Bismillahirrahmanirrahim

ejdio jeH @

Subhanallah walhamdulillah wa laailahaillallah wallahuakbar, allahumma

Zsholli ala sayyidina muhammad wa ala ali sayyidina muhammad. Dengan sege-

:Ehap terimakasih dan puji beserta syukur saya haturkan kepada Allah SWT, tuhan

Sseluruh semesta dan pemilik segenap perkara yang menciptakan manusia dengan

ﬁoh beserta akal. Tidak terhitung segala limpahan nikmat dan rahmat-Mu, sampai

zakhirnya saya dapat menyajikan laporan Tugas Akhir ini. Segala bentuk kekuran-

@an sekiranya menjadi koreksi untuk pengembangan saya agar menjadi lebih baik

“Han terdapat manfaat pada Tugas Akhir ini, Aamiin ya Rabbala lamiin.

E Penuh dengan segala rasa sujud syukurku dengan mengharapkan ridho-Mu
ya Allah SWT yang telah menjadikan saya hamba yang senantiasa bertafakur, be-
riman, berpendidikan, dan permisif ketika melewati segala lika-liku aktivitas ini.
Kupersembahkan hadiah istimewa ini karya kecilku sebagai salah satu bentuk bak-
ti, rasa terimakasih, dan hormatku kepadamu orang tuaku tercinta, ayah dan mama.

Ayahanda dan ibundaku tersayang, terimakasih untuk setiap perjuangan
yang engkau usahakan, ungkapan doa yang selalu engkau hanturkan disetiap sujud
panjangmu, membimbing, dan mendorong saya dalam kebaikan dan selalu ada

SSaat keadaan tersulit sekalipun. Terimakasih untuk segala pengorbanan yang en-

E’gkau lakukan sampai kapanpun tiada rasa, tiada cara yang dapat membalas semua

fa_yang engkau lakukan. Untuk itu ananda selalu mendoakan yang terbaik untuk ayah

Zdan mama agar bahagia dunia dan akhirat kelak serta diberikan bagian istimewa

gdi sisi-Nya serta sehingga kita bisa berkumpul kembali bersama-sama di Jannah-

=Nya.

sS1a

@ Untuk kakak dan adik yang sangat saya cintai. Terimakasih untuk segala
Swaktu berharga yang telah dilalui bersama, doa, dan dukungan yang tiada hentinya.
:;Terimakasih juga saya ucapkan untuk bapak dan ibu dosen Sistem Informasi yang
%udah mewariskan ilmu, motivasi, dan panduan untuk menyelesaikan Tugas Akhir
Sini dengan baik. Kemudian untuk teman seperjuangan terimakasih telah mem-
Lgberikan dukungan dan motivasi, semoga terus diberikan rahmat serta karunianya,
=dan dilimpahkan kemudahan dengan berlipat ganda. Aamiin.

Vi
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KATA PENGANTAR

Alhamdulillahi Robbil ’Alamin, bersyukur kehadirat Allah Subhanahu Wa
—Ta’ala atas segala rahmat dan karunianya sehingga saya dapat menyelesaikan Tu-
agas Akhir ini dengan judul “Seleksi Fitur Chi-Square pada Algoritma Unsupervised

3jeH @

?Learning untuk Pengukuran Indikator Kinerja Utama di Provinsi Riau”. Shalawat
~Serta salam kita ucapakan kepada Sayyidina Wa Habibina Nabi Muhammad Sha-
Hallahu Alaihi Wassalam dengan mengucapkan Allahumma Sholli’Ala Sayyidina
i\/luhammad Wa’Ala Alihi Sayyid- ina Muhammad. Tugas Akhir ini dibuat sebagai
isalah satu syarat untuk mendapatkan gelar Sarjana Komputer di Program Studi
2Sistem Informasi Universitas Islam Negeri Sultan Syarif Kasim Riau.

;;? Pada penulisan Tugas Akhir ini, ada beberapa pihak yang sudah berkon-
=ribusi dan mendukung Peneliti baik berupa materi, moril, dan motivasi. Ucapan

terimakasih dan doa kepada:

1. Bapak Prof. Dr. Hairunas, M.Ag sebagai Rektor Universitas Islam Negeri
Sultan Syarif Kasim Riau.

2. Bapak Dr. Hartono, M.Pd sebagai Dekan Fakultas Sains dan Teknologi.
Bapak EKki Saputra, S.Kom., M.Kom sebagai Ketua Program Studi Sistem
Informasi.

Bapak Mustakim, ST., M.Kom sebagai dosen pembimbing Tugas Akhir ini.

5. lbu Siti Monalisa, ST., M.Kom sebagai Sekretaris Program Studi Sistem
Informasi, Fakultas Sains dan Teknologi, Universitas Islam Negeri Sultan
Syarif Kasim Riau.

6. Bapak Tengku Khairil Ahsyar, S.Kom., M.Kom sebagai Kepala Laboratori-
um Program Studi Fakultas Sains dan Teknologi, Sistem Informasi, Uni-
versias Islam Negeri Sultan Syarif Kasim Riau.

7. Bapak Inggih Permana, ST., M.Kom sebagai Penguiji | sekaligus Pembimb-
ing Akademik Peneliti yang telah banyak memberikan arahan, masukan dan
motivasi dalam perkuliahan hingga penyelesaian Tugas Akhir ini.

8. Ibu Idria Maita, S.Kom., M.Sc sebagai Penguiji Il Peneliti yang telah banyak
memberikan arahan dan masukan dalam penyelesaian Tugas Akhir ini.

9. Ibu dan Bapak dosen Sistem Informasi yang telah memberikan ilmunya
kepada Peneliti. Mudah-mudahan semua ilmu yang diberikan dapat Peneliti
amalkan dan semoga menjadi amal jariyah.

10. Kedua orangtua Peneliti, Chandra Gurning, SE dan Syarifah Susilawaty,
S.KM yang tanpa lelah untuk terus memberikan semangat, motivasi, duku-

NETY LWISEM _.}IJI?";S uegjng jo .-{]}H.IF}.-TEU-_"] 2IB[S] 2JE}S

ngan, bantuan serta doa terbaiknya dan selalu menjadi motivasi peneliti
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dalam menyelesaikan Tugas Akhir ini.

Kakak dan adik tercinta. Terima kasih selalu memberikan perhatian, mem-
berikan semangat, doa, dan dorongan kepada peneliti.

Teman-teman seperjuangan Sistem Informasi angkatan 2019 Kelas A yang
tidak bisa peneliti sebutkan satu persatu.

Tim Riset yang membanggakan Puzzle Research Data Technology
(PREDATECH) terdiri dari Dosen Pembimbing terbaik (Pak Mustakim, Pak
Inggih, Pak Afdal, Buk Rice Novita, dan Dosen lainnya), para alumni
(Bang Assad, Bang Said, Kak Rahmi, Kak Jeni, Kak Rahmatul dan
lainnya), Teman- teman seperjuangan seperangkatan (Sania, Sarah, Ratna,
Adyah, Weni, Hilda, Boby, Rizky, Akhas, dan lainnya), Adik- adik (Ham-
di, Wiwit, Anisa, Suryani, Na-ufal, dan lainnya) serta Teman- teman PRED-
ATECH lainnya yang tidak bisa peneliti sebutkan satu persatu yang selalu
menyemangati, memberikan masukan, memberikan ilmu terbaiknya dan
menjadi inspirasi Peneliti.

Semua pihak yang namanya tidak dapat disebutkan satu persatu yang telah
banyak membantu dalam pelaksanaan Tugas Akhir dan menyelesaikan
laporan Tugas Akhir ini.

Semoga dengan segala jerih payah dan dorongan yang telah diberikan se-

Jama ini akan menjadi amal kebajikan dan mendapatkan balasan yang layak dari
“Allah Subhanahu Wa T« ’ala. Tentunya pada Laporan Tugas Akhir ini masih j-
_;auh dari kesempurnaan dan masih banyak kekurangan. Penulis berharap ada
Emasukan, kritikan, maupun saran yang dapat disampaikan melalui e-mail
511950320687@students.uin-suska.ac.id atau umairahrizkyagurning@gmail.com
i;fjan semoga laporan ini bermanfaat bagi kita semua. Akhir kata penulis ucapkan
sterimakasih.

s

neny wisey juedg uejng jo L1

Pekanbaru, 16 Januari 2023
Penulis,

UMAIRAH RIZKYA GURNING
NIM. 11950320687

viii


mailto:11950320687@students.uin-suska.ac.id
mailto:umairahrizkyagurning@gmail.com
mailto:yagurning@gmail.com

WFEYAS0S K1

ey e¥sns Nin vz edue) undede ymusqg Wweep i siny efey yrunies neje usibeges yeduegiadwsiu uep teywinwnBuaw Gueiepq 'z

‘nery eysns Nin elem Bued ueBujuedsy ueyiBruaw yepn uedynBuag g

yeesew mens uenelug neje ynuy vesynuad ‘uesode) veunsniuad ‘yenup eliey uesynuad ‘uengnauad ‘ueyipipuad uveBunuaday ymun efuey vedynbuay e

Umairah Rizkya Gurning <11950320687@students.uin-suska.ac.id>

[2023 ICCoSITE] Your paper #1570871914 ('Chi-Square Features Selection in Unsupervised

Learning Algorithm for Measuring Key Performance Indicators in Riau Province’)
1 pesan

2023 ICCoSITE (iccosite@binainsani.ac.id) <iccosite=binainsani.ac.id@edas.info= 26 Desember 2022 pukul 14.25
Balas Ke: 2023 ICCoSITE <iccosite@binainsani.ac.id=

Kepada: Umairah Rizkya Gurning <11950320687 @students uin-suska.ac.id=, Mustakim Mustakim =mustakim@uin-suska.ac.id=, Inggih
Permana <inggihpermana@uin-suska.ac.id=, ldna Maita <idnia@uin-suska.ac.id=

Dear Mrs. Umairah Gurmning:

Congratulations - your paper #1570871914 ('Chi-Square Features Selection in Unsupervised Learning Algorithm for Measuring Key
Performance Indicators in Riau Province') for 2023 ICCoSITE has been accepted to be presented and published in The The 2023
International Conference on Computer Science, Information Technology and Engineering - 2023 ICCoSITE which will be held in Virtual
(Jakarta, Indonesia) during 29th January 2022.

The double-blind review process has already been taken from three reviewers and the results are attached to this email You have to
revise your paper aligned with the review results

The reviews are below or can be found at 1570871914
Please take some steps below.

1. Please register and make a payment to the conference through the EDAS system. (For Local Participant, please contact our
representative)

2. Please download the Camera-Ready of IEEE Full Paper A4 Template from the website. hitps.//www ieee. org/
conferences/publishing/templates_html

3. Send the revised full paper in the IEEE PDF eXpress format (see Instructions for IEEE PDOF eXpress)

4. Please be aware, according to the |IEEE regulation the maximum similarity score has to be less than 30% using i-Thenticate.

5. Log into EDAS, and fill in the Electronics Copyright Form (ECF) and Presenter.

6. Since the global pandemic, the 2023 ICCoSITE will be conducted as a VIRTUAL conference (online)

Please email us if you have any questions related to 2023 ICCoSITE.

JAgWINS uEpIngaAuat

NETY LWISEM jIIEJ{S uegjng jo .-{.]!5.131'.'!1!{] 2IB[S] 2JE}S
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g\le are pleased to inform you that your paper has been accepted to be presented in the 2023
ﬁnernational Conference on Computer Science, Information Technology, & Engineering (ICCoSITE)

which organized by Bina Insani University with our partner APTIKOM, Universitas Indraprasta
BGRI, Universitas Nasional, Institut Teknologi Garut, and STMIK ROSMA.

fut]

The ICCoSITE will be conducted as a virtual conference on 16-17 February 2023. The accepted and
Bresented paper has been strictly undergone the peer-reviewed process and will be submitted for
Qploadin,g‘to the IEEEXplore Digital Library and it will be normally indexed in SCOPUS database.
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i “ & e Chi-Square Features Selection in Unsupervised Learning Algorithm for

] A c Measuring Key Performance Indicators in Riau Province

2 EjAuthorer.qr Umairah Rizkya Gurning (Universitas Islam Negeri Sultan Syarif Kasim Riau &
L = Al Puzzle Research Data Technology, Indonesia); Mustakim Mustakim (Universitas
R A Islam Negeri Sultan Syarif Kasim Riau, Indonesia & Puzzle Research Data

@ ;i ) Technology, Indonesia); Inggih Permana (Lec, Indonesia); Idria Maita (UIN
£33 2 SUSKA RIAU, Indonesia)
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)
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g
Please understand perfectly that the publication of papers in the IEEEXplore Digital Library will take
AT LEAST 1 — 4 months from the conference date. By registering to this conference, authors and
co-authdrs will be deemed to agree, understood, and accept all IEEE Official Conference Terms and
Conditiogs at https://www.ieee.org/web/conferences/organizers/pubs/conference publications.html

Congra@ations on the acceptance of your paper and thank you for your interest. We look forward to

seeing yéu at the conference soon.
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b ract— The process of obtaining population documents
glll takes time, causes the population service need to find a
grng of community satisfaction as an improvement. Key
rmance Indicator has been regulated by the Ministry of
nigtrative Reform has 14 service elements that must be
d@ed with many of these elements making it difficult to find
t paiterns and can reduce the value of the accuracy and
rraance of an algorithm. In this study, feature selection was
ppﬁednusmg Chi-Square and applying the K-Means, K-Medoid,
C@ QQM and DBSCAN algorithms to find elemental patterns
thatzméist be prioritized in increasing community satisfaction.
nAfteE processing the algorithm, the best cluster validity was
& obta#ned in the @SCAN algorithm which used the Chi-Square
3 feafgré}ﬁelectlon ®With a value of 0.47 and obtained 5 features that
¢. werg \E_ry influéntial in measuring community satisfaction,
2 esp@ag'y in the ifaplementation of Sistem Informasi Administrasi
p@dﬁdukan (Q‘AK) in Dumai City population agency.
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ep§1dudukan (S:IAK) Unsupervised Learning

o

o ; I. INTRODUCTION

5
ﬁwdoneswn mpulatlon data management Since 2013 has
beel stored m“’Ehe National Database by implementing a
|stgm Informasi Administrasi Kependudukan (SIAK) as
stiptflated in Law:No.24 of 2013 explains the population and
f SIAK infmanaging various populatlon data [1][2][3].
n?’f Thi& system has been applied in all regions of Indonesia
< inclgding Riau Province [4] Based on data from the Central
Sta@tlcs Agenc&f Dumai is one of the cities in Riau Province
thatthas a popula_glon of 323,452 people [5] SIAK Dumai City
manages data @: hundreds thousands of people, but its
appgcation still gavolves physical documents so as to hamper
the gservice process. To improve public services, the
government makes the Key Performance Indicator (KPI)
whigh is used as'a benchmark to increase the effectiveness of
sendces with 1478lements of service listed in Kep. Men. PAN
25, 2004. The riumber of elements causes some elements to
often be neglected and cannot determine its main priority.

||"| uiz) edue) undede
X

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

1-Square Features Selection in Unsupervised
Learning Algorithm for Measuring Key
Performance Indicators in Riau Province
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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
[61[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 Naive 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 naive 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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sters that have the same meaning in the cluster [12].
pervised learning algorithm used in this study is K-
Means, the simplest and easiest algorithm to implement [21],
Igofaﬁizing@i\/lap (SOM) which has the advantage of
ing gble to ekplore grouping and relationships in high
mgnsgo@l daﬁi [22], K -Medoid is an algorithm that can
éE:emeghe problem of Noise and Outlier [23], Fuzzy C-
egfﬁsiFgM) h&@s an advantage in understanding unclear data

];a@i density=based spatial clustering of applications with
i CA% based on density so Excellent in grouping
dga‘ﬂS]. his research uses data questioners distributed
geogle ofgumai City. By implementing the algorithm,
isi¥eS8arsh is eXpected to obtain the attributes or features that
0 iﬁﬂ@nce community satisfaction assessment index
ggvg‘n@ent agencies, especially in the application of SIAK
Bufpaf Citytand obtain a good validity cluster to the
cgtion of Chi-Square as a feature selection.
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5
o

ﬁls researth applied five stages with the steps listed in

e;ﬂ. The method used in this study was the data mining

re=selectiomr method and the clustering algorithm by
&g the Chi-Square model to the K-Means Clustering

't@n, K-Medoids, FCM, SOM and DBSCAN.
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AE Feature S@qction

Eeature Selection is a subset of significant features for use
in the data procgSsing [21]. The main advantage of FS is to
facilitate understanding of information, reduce training and
overcome diménsional curse problems. In addition, the
complexity and processing requirements of classification are
also reduced [22][23].

mens pierrelin e anm

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 Y dik /2}21(% - Xji)? @

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 /Zjn;1(cij — Xj)? )

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.

Ti=1((ni) " * Xj5)
Ti=1()Y
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.

Vij = ®3)

D; = Z?(Wij - Xi)2 4)
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sity-Based Spatial Clustering Of Applications With
e (DBSCAN)

»» DBSCAN is one of the Unsupervised Learning
o algarithm§proposed by Martin Esther, Cargel et al in 1996 to
& deakwith fficiertt grouping problems based on the proximity

—

@st%nce hetween objects or can be called density-based

43]. The advantage of this algorithm is can detect

Bhefs Dr naise. In this algorithm, in assessing the

! tﬁb@ti@ of dgnsity using two parameters namely Epsilon
P%)En%Min.gs [44].

vies-Bomidin Index (DBI)
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igity Chéster [45][46] The Mean is similar between
stér andithe most similar is DBI size. The lower DBI
the smallest positive value close to zero shows the
imal cluster plot [47]. To calculate the DBI value can

tion 5. ¥

i 0j+0j
PB = YL, () (5)
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I1l. RESULT AND ANALYSIS

i sy el

1

Hauad ‘ueyipp

hé data used in this study is data collected through
estiGhnaires to the public at the Dumai City Population and
gvﬂ Registry Office from April 11 2022 to April 29 2022
Witk 1% questions according to the elements of the IKM
detezmiined by Kep. Men. PAN of 2004 namely (A1) Service
ﬁo&dﬁres, (A2) Service requirements, (A3) Clarity of
ser\ﬁc%officers, (A4) Discipline of service officers, (A5)
Resﬁonsibilities of service officers, (A6) Ability of service
offitlers; (A7) Speed service, (A8) Fairness in getting service,
(A9} Politeness and friendliness of officers, (A10)
Reasorfble seiice fees, (All) Certainty of service
schgdlufes, (A%2) Certainty of service fees, (Al3)
En\éitrogmental ¢omfort, and (A14) Service security.

o
Ag C%i—SquarE;Feature Selection

Ee mure selgBtion is carried out on data that has been
prefrogessed with an alpha value of 0.01. The results of
featﬂre"selectio using chi-square select 14 elements into 5
elements, namely (A7) Service speed, (A8) Fairness in
getfihg service,(A10) Fairness of service fees, (A11) and
(A1) Environmental comfort.

z o
BS Clustering/and Cluster Validity

-

ihe clusterira"q process in this study was carried out using
fivegalgorithms:ﬁamely K-Means, K-Medoid, FCM, SOM
anngBSCAN.;Based on research conducted by Kamila,
Khairunnisa, ang Mustakim (2019) this study used cluster 2,
3, 4-:;25, 6,7,8, %:_fand 10 experiments [34].

K-I&eans =

E?he clustering process with the K-Means algorithm was
carfied out witt;18 trials, namely 9 trials for data without
featgre selectioff.and 9 other experiments on data that had
beef feature sefécted with Chi-Square, then cluster validity
wasscarried outfusing the DBI technique. The DBI value
using the K-Me%ns algorithm can be seen in Figure 2.

L

i

ey e¥sns Nin vzl edue) undede ymusqg Wweep i sin; efey ynunes neje ueibeges yefuegiadissu uep UeywnwnBuaw Guel
L

K-Means DBI Value

g,gg 250 220,15 207 226 230 228 235
200 148 10 B m.. B B Re B2 R
1,50 1,33 v ,

1,00
0,50
0,00
K2 K3 K4 K5 K6 K7 K8 K9 K10

Without Feature Selection Chi-Square

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.

K-Medoid DBI Value

2,00 1,61 163 166 L7170 1,67
; 16D, 163, 168, gt | 1706407 17313
150 1,20 1,29 ' i
1,15
1,00
0,50

0,00
K2 K3 K4 K5 K6 K7 K8 K9 K10

Without Feature Selection Chi-Square

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.

FCM DBI Value
1,20 o1 103 106 LIl 109 405
0,91 091
1,00 078 0,85 0,80 0,83
0,83 ,
0,80 074 071 069 069

0,60
0,40
0,20
0,00
Cc2 C3 C4 C5 C6 c7 C8 C9 C10

Without Feature Selection Chi-Square

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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h|5 trial feature selection had no effect on reducing
value but the value obtained was quite good
compared to the experlments in the previous algorithm.
g:Map (SOM)

‘3 E'xﬂ‘emnents?-’wnh the SOM algorithm produce DBI
wl@aﬁviﬁph can i be seen in Figure 5.

SOM DBI Value
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;&r@ents witH the SOM algorithm produced unfavorable
BE vatues, nar‘Her with an average DBI value of all 1.36.
Ba with selection features can reduce the DBI value by 9%
f salgorlthm

|tg Based Spatial Clustering Of Applications With
EDBSCAN)

hglast experiment in this study was carried out with the
CRN algorithm. In this algorithm, data inflection points
e oltained at values 1 and 0.33, so this algorithm
pE,r ifent uses an epsilon value of 1 for data without feature

tiéh and 0.33 for data with feature selection. The results
of the gluster validity of the SOM algorithm can be seen in
Figare®.
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DBSCAN DBI Value
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1,00
o078 082 77 080 079

080 071

0.60 - 0.49 0,51 0,56 0,54 0,54 0,53 0,54 0,53

0,40
0,20
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Without Feature Selection Chi-Square

Fig. E-'The results of DBSCAN cluster validity

uesij

Basgd on experiments conducted with the DBSCAN
algGFithm, theYbest algorithm performance increases
congpared to otrfer algorithms as evidenced by a decrease in
@ the BBI value of22% and an average DBI value of 0.29.

Cor@parlson of:DBI Values

ﬁomparlson..of the results of the DBI unsupervised
Iear’ﬁlng algoritn without feature selection in this study can
be @en in F|gUt’E‘~‘~6
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Comparison DBI Value

2,00
1,48
1,50 ! 120115 1,161 og

1,00 0.78 071
0.59 0,47

0,50

0,00

K-Means K-Medoid ~ Fuzzy C-Means Self Organizing DBSCAN

Map

Without Feature Selection Dengan Chi-Square

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, A1l and A13. The attributes are (A7)
Service speed, (A8) Fairness in getting service, (Al10)
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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Hak Cipta Dilindungi Undang-Undang

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber:

State Islamic University of Sultan Syarif Kasim Riau
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b. Pengutipan tidak merugikan kepentingan yang wajar UIN Suska Riau,
2. Dilarang mengumumkan dan memperbanyak sebagian atau sefuruh karya tulis ini dalam bentuk apapun tanpa izin UIN Suska Riau.
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Hak Cipta Dilindungi Undang-Undang

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber:

State Islamic University of Sultan Syarif Kasim Riau
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b. Pengutipan tidak merugikan kepentingan yang wajar UIN Suska Riau,
2. Dilarang mengumumkan dan memperbanyak sebagian atau sefuruh karya tulis ini dalam bentuk apapun tanpa izin UIN Suska Riau.
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Hak Cipta Dilindungi Undang-Undang

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber:

State Islamic University of Sultan Syarif Kasim Riau

UJ.. mh...n_%4 5. Fenffutifan Nanf? uitulefenifigah pBhdfPikaR, fnelliaf? pEhulf®an Rarg iffiaf? p8hySRuflin Rpofan Perfilisdn KtikchtaPtinfaudh sRfmaSaidh, @
0

b. Pengutipan tidak merugikan kepentingan yang wajar UIN Suska Riau,
2. Dilarang mengumumkan dan memperbanyak sebagian atau sefuruh karya tulis ini dalam bentuk apapun tanpa izin UIN Suska Riau.
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1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber:
. Penffutifan fRanth uitulkeeniigah pBhdfPikaR, fenelliaf pShulanRarg iffiall p8hyTEurflin Rpofan PerBlisTn Ktk AtatPtinfiudh s maSaidh,
b. Pengutipan tidak merugikan kepentingan yang wajar UIN Suska Riau,
2. Dilarang mengumumkan dan memperbanyak sebagian atau sefuruh karya tulis ini dalam bentuk apapun tanpa izin UIN Suska Riau.

State Islamic University of Sultan Syarif Kasim Riau
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1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber:
. Penffutighn fRanf? uitul e fenifgah pEhdfPikan, fenellialt pShulanRarfa iffiaf? pShyTEurf8n Mpofan Perfilis®h Ktk Atad tirfRudh s maSaial,
b. Pengutipan tidak merugikan kepentingan yang wajar UIN Suska Riau,
2. Dilarang mengumumkan dan memperbanyak sebagian atau sefuruh karya tulis ini dalam bentuk apapun tanpa izin UIN Suska Riau.

State Islamic University of Sultan Syarif Kasim Riau
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Hak Cipta Dilindungi Undang-Undang
1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkgn dan menyebutkan sumber:

n—ﬁ4 . PendutiPin Nanfh (iRul ke Penifigsl pBhdfkam, pineftiant nm__".EM.m:ommﬁQm iimiah, penyusunan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar UIN Suska Riau.
2. Dilarang mengumumkan dan memperbanyak sebagian atau sefuruh karya tulis ini dalam bentuk apapun tanpa izin UIN Suska Riau.
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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-
3 lah dasar di SD Islam Terpadu Al-Ulum Medan pada tahun
%5007 kemudian menamatkan sekolah dasar pada tahun 2013 di SD Negeri 004 Kota
ﬁEDumai, 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
YSNMPTN. Peneliti juga menjadi penerima Beasiswa Prestasi Pemerintah Provin-
?;"si Riau pada tahun 2020. Selain itu juga peneliti tergabung didalam komunitas
E_'grup research Study Club Puzzle Reasearch Data Technology UIN Sultan Syarif
ZKasim Riau pada tahun 2019. Akhir kata peneliti mengucapkan rasa syukur yang
ank terhingga serta ribuan terimakasih atas bantuan seluruh pihak terkait sehingga
Eselesainya Tugas Akhir ini yang berjudul ”Seleksi Fitur Chi-Square pada Algorit-
gma Unsupervised Leaning untuk Pengukuran Indikator Kinerja Utama di Provinsi

ZRiau”.
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