UNIVERSITAS
GADJAH MADA

DETEKSI ANOMALI PADA KLAIM BIAYA RUMAH SAKIT KEPADA BPJS KESEHATAN
MENGGUNAKAN METODE DENSITY

CANOPY K-MEANS

HENDRI KURNIAWAN P, Dr. Nur Rokhman, S.Si., M.Kom

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

DAFTAR PUSTAKA

Ananda, R., 2019, Silhouette Density Canopy K-Means for Mapping the Quality of
Education Based on the Results of the 2019 National Exam in Banyumas
Regency, Khazanah Informatika, 2, 5, 158-168.

Carvalho, L.F.M., Teixeira, C.H.C., Meira, Wager Jr., Ester Martin, Carvalho
Osvaldo dan Brandao, M.H., Provider-Consumer Anomaly Detection for
Healtcare Systems, IEEE International Conference on Healthcare Informatics
(ICHI), pp. 229-238, doi: 10.1109/ICHI.2017.75, 2017.

Deisenroth M.P., Faisal, A.A. dan Ong, C.S., 2020, Mathematic For Machine
Learning, Cambridge University Press.

Fashoto, S.G., Owolabi , O., Adeleye, O. dan Wandera, J., 2016, Hybrid Methods
for Credit Card Fraud Detection Using K-Means Clustering with Hidden
Markov Model and Multilayer Perceptron Algorithm, BJAST, 5, 13, 1-11.

Firdaus, K.K dan Wondabio, L.S., 2019, Analisis luran dan Beban Kesehatan dalam
Rangka Evaluasi Program Jaminan Kesehatan, Jurnal ASET, 1, 11, 147-158.

Habibie M.1., 2019, Deteksi Fraud Menggunakan Metode K-Means dan Eucledian
Distance dalam Sensor 10T, Jurnal of Centive, 1-7.

Han J., Kamber, M. dan Pei, J., 2006, Data Mining: Concepts and Techniques,
Third Edition, Morgan Kaufman, New York.

Hartati, T.S., 2016, Pencegahan Kecurangan (Fraud) Dalam Pelaksanaan Program
Jaminan Kesehatan Pada Sistem Jaminan Sosial Kesehatan (SJSN) di Rumah
Sakit Umum Daerah Menggala Tulang Bawang. Fiat Justisia, 4, 10, 715-732.

Hien, D.T.T., Thuy, C.T.T., Anh, T.K., Son, D.T. dan Giap, C.N., Optimize the
Combination of Categorical Variable Encoding and Deep Learning
Technique for the Problem of Prediction of Vietnamese Student Academic
Performance, International Journal of Advanced Computer Science and
Applications, 11, 10.14569/1JACSA.2020.0111135, 2020.

Indrianto, M.W., 2017, Modified K-Means Clustering Untuk Mengukur Potensi
Siswa di SMK Kesehatan Sadewa, Tesis, Fakultas Teknik, UGM, Yogyakarta

69



UNIVERSITAS
GADJAH MADA

DETEKSI ANOMALI PADA KLAIM BIAYA RUMAH SAKIT KEPADA BPJS KESEHATAN
MENGGUNAKAN METODE DENSITY

CANOPY K-MEANS

HENDRI KURNIAWAN P, Dr. Nur Rokhman, S.Si., M.Kom

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

Jamal, A., Handayani, A., Septiandri, A., Ripmiatin, E. dan Effendi, Y., 2018,
Dimensionality Reduction using PCA and K-Means Clustering for Breast
Cancer Prediction, LK, 3,9, 192-201.

Keppel J. dan Schmalz S., 2017, Anomaly Detection: (Dis-)advantages of K-means
Clustering, https://www.inovex.de/blog/disadvantages-of-k-means-
clustering/, 4 Juli 2017, diakses 20 Agustus 2020.

Kotu, V. dan Bala, D., 2019, Data Science Concepts and Practice Second Edition,
Morgan Kaufman, United States, New York.

Larose, D.T., 2005, Discovering Knowledge in Data Introduction to Data Mining,
Wiley Interscience, New Jersey.

Mondal, Md Ashifuddin & Reehena Z., 2020, Road Trafic Outlier Detection
Technique based on Linear Regression, Procedia Computer Science, 171,
2547-2555.

Muller A. C & Guido S., 2017, Introduction to Machine Learning with Python A
Guide for Data Scientist, O'Reilly Media. USA.

Ng, J.Y.S., Ramadani, R.V., Hendrawan, D., Duc, D.T., Kiet, P.H.T, National
Health Insurance Databases in Indonesia, Vietham and the
Philippines. PharmacoEconomics-Open, 3, 517-526, 2019.
https://doi.org/10.1007/s41669-019-0127-2

Pradipta A.R, 2017, Multi Fase Clustering Menggunakan Kombinasi Average
Linkage Agglomerative Clustering Dan Single Pass Incremental K-Means
Pada Dataset Berita, Tesis, Fakultas MIPA, UGM, Yogyakarta.

Pratama, I.A. dan Harjoko A., 2015, Penerapan Algoritma Invasive Weed
Optimization Untuk Penentuan Titik Pusat Klaster pada K-Means, 1JCCS, 1,
9, 65-76.

Ramadhan A., 2018, 79000 Klaim Rumah Sakit Berpotensi Anomali,
https://kompas.id/baca/utama/2018/11/13/79-000-klaim-rumah-sakit-
berpotensi-anomali, 13 November 2018, diakses 13 April 2020.


https://www.inovex.de/blog/disadvantages-of-k-means-clustering/
https://www.inovex.de/blog/disadvantages-of-k-means-clustering/

DETEKSI ANOMALI PADA KLAIM BIAYA RUMAH SAKIT KEPADA BPJS KESEHATAN
MENGGUNAKAN METODE DENSITY

CANOPY K-MEANS

HENDRI KURNIAWAN P, Dr. Nur Rokhman, S.Si., M.Kom

Universitas Gadjah Mada, 2021 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA

Rokhman Nur, 2019, A Survey on Mixed-Attribute Outlier Detection Method,
CommiIT 13(1), 39-44.

Rousseeuw, Peter J., 1987, Silhouettes: A graphical aid to the interpretation and
validation of cluster analysis, JCAM Vol. 20, 53-65.

Sarasvananda, I. B. G., Wardoyo, R. dan Sari, A. K., 2019, Algoritma K-Means
dengan Semantic Similarity Untuk Estimasi Biaya Rawat Inap, 1JCCS, 13, 4,
313-322.

Sirait, K., Tulus dan Nababan, E.B., 2017, K-Means Algorithm Performance
Analysis With Determining The Value Of Starting Centroid With Random And
KD-Tree Method, J. Phys.: Conf. Ser., 930.

Sreenivasulu A., 2019, Evaluation of Cluster Based Anomaly Detection, Thesis,
Univesity of Skovde, Swedia.

Tan, P.N., Steinbach, M., dan Kumar V., 2005, Introduction to Data Mining,
Addison-Wesley.

Yang, W., Long, H., Ma, L., Sun, H., 2020, Research on Clustering Method Based
on Weighted Distance Density and K-Means, PCS, 166, 507-511.

Zhang, G., Zhang, C., dan Zhang, H., 2018, Improvement of K-Means Clustering
Algorithm Based on Density, Knowledge-Based Systems, 289-297.

Zhang C., Xiao, X., dan Wu, C., 2020, Medical Fraud and Abuse Detection System
Based on Machine Learning, IJERPH, 17, 7625.



	HALAMAN JUDUL
	HALAMAN PENGESAHAN TESIS
	PERNYATAAN
	PRAKATA
	DAFTAR ISI
	DAFTAR GAMBAR
	DAFTAR TABEL
	INTISARI
	ABSTRACT
	BAB I PENDAHULUAN
	1.1 Latar Belakang Masalah
	1.2 Rumusan Masalah
	1.3 Batasan Masalah
	1.4 Tujuan
	1.5 Manfaat
	1.6 Keaslian Penelitian

	BAB II TINJAUAN PUSTAKA
	BAB III LANDASAN TEORI
	3.1 Machine Learning
	3.2 Data mining
	3.3 K-Means
	3.4 Silhouette Coefficient
	3.5 Deteksi Anomali
	3.6 Principal Component Analysis
	3.7 Simple Linear Regression

	BAB IV ANALISIS DAN PERANCANGAN
	4.1 Preprocessing Data
	4.1.1 Pengumpulan data
	4.1.2 Codification process
	4.1.3 Variable creation
	4.1.4 Normalization
	4.1.5 Reduksi dimensi

	4.2 Pengujian dan Evaluasi dengan Algoritma K-Means
	4.2.1 Penentuan centroid awal
	4.2.2 Algoritma K-Means
	4.2.3 Menentukan titik anomali


	BAB V IMPLEMENTASI
	5.1 Preprocessing Data
	5.1.1 Variable creation dan kodifikasi
	5.1.2 Normalisasi dengan z-score
	5.1.3 Implementasi Principal Component Analysis

	5.2 Implementasi Density Canopy K-Means
	5.3 Deteksi Anomali dengan regresi linear
	5.3.1 Menentukan koefisien untuk membangun model regresi linear
	5.3.2 Menghitung nilai RMSE
	5.3.3 Menghitung nilai residu


	BAB VI HASIL PENELITIAN DAN PEMBAHASAN
	6.1 Hasil pre processing data
	6.2 Penentuan titik centroid dengan metode density canopy
	6.3 Evaluasi klaster dengan silhouete index
	6.4 Penentuan titik anomali

	BAB VII KESIMPULAN DAN SARAN
	6.1 Kesimpulan
	6.2 Saran

	DAFTAR PUSTAKA

