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The first chart shows frequency of distance values, with an average of 2.861 and data
peaking around 3.
The second chart represents distances between observations with colors, where dark
indicates low and light indicates high distances, with the diagonal showing zero distance



Ward, Complete, Average, Single dendogram

While the Ward and Complete methods tend to
cluster at higher distance values, the Average
and Single methods tend to cluster at lower
distances.

Hierarchical Clustering



The chart displays a hierarchical clustering dendrogram using the Ward Linkage method, with distance
values reaching up to 50, though clusters mostly merge at lower distances (0-10 range).

The text lists the number of observations in each cluster for different cluster counts (2-6); for example,
with 2 clusters, the 1st cluster has 223 and the 2nd has 437 observations.



According to the "Optimal Cutting Points" chart, the 3-cluster choice is marked as an optimal cut point at
approximately 20 distance levels, suggesting that dividing the data into 3 groups is appropriate. The "Elbow
Method (WCSS)" chart also supports this, as 3 clusters appear where WCSS stabilizes after a noticeable drop. 







Silhouette Analysis

"3 Clusters - Silhouette": Average 0.517, cluster
2 (yellow) well-separated.
"4 Clusters - Silhouette": Average 0.372, cluster
4 (gray) negative, 3 better.
 Conclusion: 3 clusters best.

"K-Means Clusters (PCA)" chart shows 3 clusters (red, blue,
green) with centroids (X); PCA explains 81.7% of variance,
indicating good separation.
"Silhouette Analysis" chart, with an average score of 0.517,
confirms 3 clusters are suitable, especially for green and
blue clusters.
"Cluster Size Distribution" pie chart shows clusters
distributed as 58.5% (red), 33.9% (green), and 7.6% (blue).
 Conclusion: 3 clusters well represent the data.



K-Means



K=3





"K-Means Clusters (PCA)" chart shows 3 clusters (red, blue, green)
with centroids (X); PCA explains 81.7% of variance, indicating good
separation.
"Silhouette Analysis" chart, with an average score of 0.517, confirms
3 clusters are suitable, especially for green and blue clusters.
"Cluster Size Distribution" pie chart shows clusters distributed as
58.5% (red), 33.9% (green), and 7.6% (blue).
 Conclusion: 3 clusters well represent the data.



K=4





"K-Means Clusters K=4 (PCA)" chart shows 4 clusters (red, blue,
green, yellow) with centroids (X); PCA explains 47.2% variance,
clusters appear separated.
"K=4 Silhouette Analysis" chart, with an average score of 0.381,
indicates moderate separation for 4 clusters, with green cluster (2)
showing good separation.
"K=4 Cluster Size Distribution" pie chart shows clusters distributed as
33.8% (red), 33.8% (green), 7.8% (blue), and 24.8% (yellow).
 Conclusion: 4 clusters support separation, but the score is lower than
for 3 clusters.



K-Distance Graph (K=4) shows a knee point around 1.5, indicating a suitable eps value for DBSCAN.
K-Distance Gradient" chart reflects data density, with a sharp increase between 400-600, marking a critical clustering region.
Silhouette Score (eps vs min_samples) table gives the highest score of 0.45 with eps=0.3 and min_samples=4-5, indicating good
separation.
Noise Points (eps vs min_samples) table shows the lowest noise count (3-4) with eps=0.3 and min_samples=4-5, supporting
these settings as optimal.
Conclusion: eps=0.3 and min_samples=4-5 provide the best clustering performance.

DBSCAN



DBSCAN Clusters (PCA) chart shows 2 clusters (red, yellow) and noise (X) points; separation is clear, noise ratio is low.
DBSCAN Cluster Distribution pie chart indicates clusters as 92.1% (cluster0), 7.6% (cluster1), and 0.3% noise.
Avg_Credit/Limit Distribution bar chart shows cluster0 has a higher average credit limit, while cluster1 is lower.
Total_Credit_Cards Distribution bar chart reveals cluster0 dominates in credit card numbers.
"Total_visits_bank", "Total_visits_online", and "Total_calls_made" bar charts show cluster0 has higher frequencies across all
categories.
 Conclusion: Cluster0 is the dominant group, cluster1 is smaller, and noise impact is minimal.



What happens if
3 clusters are
selected?





CONCLUSION

In this study, three different clustering algorithms (Hierarchical, K-Means, and DBSCAN) were compared. Based on
the analyses and evaluation metrics, the K-Means algorithm provided the most successful results. Particularly for k=3,
the average silhouette score reached its highest value of 0.517, and the clusters were clearly separated in the PCA
plane. The Elbow method also supports this finding.

Hierarchical clustering produced visually meaningful results, but at k=3 and k=4 cuts, some clusters overlapped. The
silhouette score was also lower compared to K-Means.

The DBSCAN algorithm successfully identified some noise points in the dataset but showed weaker performance with
a low silhouette score and a smaller number of clusters.
Overall, K-Means was determined to be the most suitable clustering method for this dataset.


