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(Quran Surat Al Baqarah ayat 286) 



x 
 

DAFTAR ISI 

 

HALAMAN JUDUL ..........................................................................................  i 

HALAMAN PERSETUJUAN ..........................................................................         ii  

HALAMAN PENGESAHAN ...........................................................................        iii 

PERNYATAAN ..................................................................................................        iv 

ABSTRAK ...........................................................................................................        v 

ABSTRACT ..........................................................................................................        vi 

KATA PENGANTAR ........................................................................................        vii 

MOTTO ...............................................................................................................         ix 

DAFTAR ISI .......................................................................................................  x 

DAFTAR GAMBAR ..........................................................................................  xii 

DAFTAR TABEL ...............................................................................................  xiii 

DAFTAR LAMPIRAN ......................................................................................  xiv 

BAB I. PENDAHULUAN .................................................................................  1 

1.1 Latar Belakang ...................................................................................  1 

1.2 Rumusan Masalah..............................................................................  3 

1.3 Batasan Masalah ................................................................................  3 

1.4 Tujuan Penelitian ...............................................................................  4 

1.5 Manfaat Penelitian  ............................................................................  4 

BAB II. TINJAUAN PUSTAKA  .....................................................................  5 

2.1 Indeks Pembangunan Manusia (IPM) ..............................................  5 

2.2  Jawa Tengah......................................................................................  7 

2.3 Data Mining .......................................................................................  8 

2.4 Clustering ...........................................................................................  10 

2.5 Analisis Clustering ............................................................................  12 

2.6 K-Means Clustering...........................................................................  12 

2.7 Metode Elbow ....................................................................................  15 

2.8 R Studio ..............................................................................................  16 

 



xi 
 

BAB III. METODOLOGI PENELITIAN ......................................................  17 

3.1 Rancangan Penelitian ........................................................................  17 

3.2 Studi Literatur ....................................................................................  18 

3.3 DataSet ...............................................................................................  19 

3.4 Proses Clustering ...............................................................................  20 

3.5 Proses Elbow ......................................................................................  26 

BAB IV. HASIL DAN PEMBAHASAN .........................................................  29 

             4.1 Data pengujian ..................................................................................  29 

             4.2 k-means pada RStudio ......................................................................  30 

             4.3 penentuan jumlah cluster optimum .................................................  31 

             4.4 profiling cluster optimum ................................................................  32 

BAB V. KESIMPULAN DAN SARAN ...........................................................  36 

              5.1 Kesimpulan ......................................................................................  36 

               5.2 Saran ................................................................................................  37 

DAFTAR PUSTAKA .........................................................................................  38 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xii 
 

DAFTAR GAMBAR 

 

Gambar 2.1 Ilustrasi Metode K-Means………………………………………...  15 

Gambar 3.1 Diagram Alur Penelitian……………………………………….…. 17 

Gambar 3.2 Flowchart Algoritma K-Means Clustering………………………….. 21 

Gambar 4.1 Plot 2 Cluster pada RStudio………………………………………..30 

Gambar 4.2 Hasil metode Elbow……………………………………….………..31 

 

  



xiii 
 

DAFTAR TABEL 

 

Tabel 3.1Data IPM Jawa Tengah tahun 2018…………………………………… 19 

Tabel 3.2 Data Komponen Indeks Pembangunan Manusia……………………... 22 

Tabel 3.3 Titik Awal Pusat Centroid…………………………………………….. 23 

Tabel 3.4 Perhitungan Jarak dan Pengelompokkan Data Iterasi ke 1…………. ...24 

Tabel 3.5 Centroid Baru Iterasi ke 1…………………………………………….. 25  

Tabel 3.6 Perhitungan Jarak dan Pengelompokkan Data Iterasi ke 2…………… 25 

Tabel 3.7 Centroid Baru Iterasi ke 2…………………………………………….. 26 

Tabel 3.8 Hasil Iterasi ke-2…………...…………………………………………. 26 

Tabel 3.9 Pusat cluster pada 2 cluster……………………………………………27 

Tabel 3.10 SSE (Sum Of Squares Error)…………………………………………27 

Tabel 4.1 Data IPM Jawa Tengah 2018……………………………………….….29 

Tabel 4.2 Hasil Nilai Elbow……………………………………………………....31 

Tabel 4.3 Anggota pada cluster 1………………………………………………...33 

Tabel 4.4 Karakteristik cluster 1……………………………………………….....33 

Tabel 4.5 Anggota pada cluster 2………………………………………………...34 

Tabel 4.6 Karakteristik cluster 2………………………………………………….34 

 

 

 

 

 

 

 

 

 



xiv 
 

DAFTAR LAMPIRAN 

 

Lampiran 1. Data komponen pembentuk Indeks Pembangunan Manusia  

                    di Jawa  Tengah tahun 2018…………………………………….. 40 

Lampiran 2. Penerapan k-means dan metode Elbow pada RStudio…………..41 

Lampiran 3. Hasil penerapan metode Elbow di Microsot excel………………42 

Lampiran 4. Hasil clustering k-means di Microsoft excel………………….….56 


	A. PENDAHULUAN
	C. KATA PENGANTAR
	D. DAFTAR ISI
	scan 9.pdf
	Page 1
	Page 2
	Page 3
	Page 4




