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ABSTRAK

DELITA NUR HASANAH. Perbandingan Kinerja Partition-Based dan
Density-Based Clustering pada Data Mengandung Outlier. Dibimbing oleh HARI
WIJAYANTO dan LA ODE ABDUL RAHMAN.

Keberadaan outlier merupakan salah satu tantangan dalam analisis clustering
karena dapat memengaruhi struktur data dan menurunkan ketepatan hasil
pengelompokan. Penelitian ini bertujuan membandingkan kinerja metode partition-
based clustering (K-Means dan K-Medoids) dengan density-based clustering
(DBSCAN) pada data yang mengandung outlier, serta menerapkannya pada data
indeks Kualitas Lingkungan Hidup (IKLH) kabupaten/kota di Pulau Jawa. Data
simulasi dibangkitkan menggunakan distribusi normal multivariat melalui 12
skenario yang mengombinasikan kondisi overlap dan non-overlap, jumlah
observasi sebanyak 100 dan 500, serta proporsi outlier sebesar 0%, 5%, dan 10%,
dengan 100 ulangan pada setiap skenario. Kinerja metode dievaluasi menggunakan
euclidean distance antara pusat cluster hasil clustering dan pusat cluster sebenarnya.
Pada data empiris, evaluasi dilakukan menggunakan Silhouette Index, Davies-
Bouldin Index, dan Calinski-Harabasz Index. Hasil penelitian menunjukkan bahwa
peningkatan proporsi outlier meningkatkan nilai euclidean distance pada seluruh
metode, dengan K-Means sebagai metode yang paling sensitif terhadap outlier.
Sebaliknya, DBSCAN secara konsisten menghasilkan euclidean distance terendah
pada data simulasi serta memperoleh nilai Silhouette Index tertinggi dan Davies-
Bouldin Index terendah pada data empiris. Hasil tersebut menunjukkan bahwa
DBSCAN merupakan metode yang lebih robust terhadap keberadaan outlier dan
mampu menghasilkan kualitas clustering yang lebih baik dibandingkan K-Means
dan K-Medoids.

Kata kunci: DBSCAN, K-Means, K-Medoids, pencilan, penggerombolan.



ABSTRACT

DELITA NUR HASANAH. Performance Comparison of Partition-Based and
Density-Based Clustering Methods on Data Containing Outliers. Supervised by
HARI WIJAYANTO and LA ODE ABDUL RAHMAN.

Outliers are one of the major challenges in cluster analysis because they can distort
the data structure and reduce clustering accuracy. This study aims to compare the
performance of partition-based clustering methods (K-Means and K-Medoids) and
the density-based clustering method (DBSCAN) on data containing outliers and to
apply these methods to the Environmental Quality Index (EQI) data of regencies
and municipalities in Java Island. Simulation data were generated from a
multivariate normal distribution under 12 scenarios combining overlap and non-
overlap cluster conditions, sample sizes of 100 and 500 observations, and outlier
proportions of 0%, 5%, and 10%, with 100 replications for each scenario. The
clustering performance was evaluated using the Euclidean distance between the
estimated cluster centers and the true cluster centers. For the empirical data,
clustering quality was assessed using the Silhouette Index, Davies—Bouldin Index,
and Calinski—Harabasz Index. The results indicate that increasing the proportion of
outliers generally increases the Euclidean distance for all clustering methods, with
K-Means being the most sensitive to outliers. In contrast, DBSCAN consistently
produced the lowest Euclidean distance in the simulation study and achieved the
highest Silhouette Index and the lowest Davies—Bouldin Index in the empirical
analysis. These findings demonstrate that DBSCAN is more robust to the presence
of outliers and provides better clustering performance than K-Means and K-
Medoids.

Keywords: clustering, DBSCAN, outliers, K-Means, K-Medoids.
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