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K-Means: A clustering algorithm for unsupervised learning

Problem: With no true value to compare to, it is difficult to 

determine the most optimal number of clusters

Current Methods for Evaluation:

Currently, some of the most important methods for 

evaluating k-Means are the Elbow Method and Silhouette 

Score. However, they are biased on separation and can be 

ambiguous.
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Comparison to Previous Methods (Elbow Method & Silhouette Score)

1. Select random subsamples of the data, each subsample a 

certain percentage of the full dataset.

2. On all subsamples of the data, obtain cluster 

assignments for every observation on a subsample by 

subsample basis.

3. For each pair of distinct points record whether they are 

buddies or enemies

4. Analyze the consistency of agreements or disagreements 

of the cluster assignments of the pairwise points

5. Repeat the above steps for all the different k values you 
are interested in looking through

CRAB is a viable alternative to other methods such as the 

Elbow Method and Silhouette Score for determining the 

optimal number of clusters. The CRAB algorithm is versatile, 

allowing it to theoretically work with any unsupervised 

clustering algorithm, although only the k-Means algorithm is 

supported at this time. Future work should involve 

implementing different clustering algorithms. Additionally, 

the algorithm should be made more time and memory 

efficient as the implementation currently scales 

quadratically in time and memory.

The Elbow method fails 

to reveal a clear inflection 

point or "elbow", leaving the 

choice of k to the user.

Although the Silhouette 

Score provides an objective 

answer at k = 2, it does not 

accurately capture the three 

distinct groups present in the 

data.

Using 100 resamples with 

0.8 subsample 

proportion, the CRAB 

algorithm correctly 

identifies k = 3. A clear 

"pinching point" appears 

at k = 3, providing an 

objective criterion for 

selecting the correct 

number of clusters.
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