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Cluster Analysis
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Measuring Similarity

• A set of rules that serve as criteria for 
grouping or separating items

• Correlational measures

– E.g. Pearson’s correlation

• Distance Measures

– Higher values indicate greater dissimilarity



Cluster vs. Factor Analysis

• Cluster Analysis

– Based on distance/proximity measures

• Factor Analysis

– Based on correlation (patterns)



Correlation vs. Distance

Both graph have the same correlation 

coefficient r = 1, but has different distance



Hierarchical vs K-Means Clustering

Hierarchical Clustering K-Means Clustering



Cluster Analysis

Clustering



K-Means Cluster Analysis

• Step 1: Choose the number K of clusters

• Step 2: Select random K points as centroid

• Step 3: Assign each data point to the closest centroid

• Step 4: Compute and place the new centroid of each cluster

• Step 5: Reassign each data point to the new closet centroid.
– If any reassignment occurred, go to step 4, otherwise the 

analysis is done.  



K-Means Cluster Analysis

• Step 1: Choose the number K of clusters (K = 2)



K-Means Cluster Analysis

• Step 2: Select random K points as centroid



K-Means Cluster Analysis

• Step 3: Assign each data point to the closest 
centroid



K-Means Cluster Analysis

• Step 4: Compute and place the new centroid 
of each cluster



K-Means Cluster Analysis

• Step 5: Reassign each data point to the new 
closet centroid.



K-Means Cluster Analysis

• Final Clusters



K-Means Cluster Analysis: Recap



K-Means: Random Initialization Trap

https://www.superdatascience.com/blogs/self-organizing-maps-

soms-extra-k-means-clustering-part-2/

Ideal Location of InitializationPoor Location of Initialization
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Solutions to Random Initialization Trap

• K-Means++

https://docs.microsoft.com/zh-tw/archive/msdn-magazine/2015/august/test-run-k-means-data-clustering
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Solutions to Random Initialization Trap

• Iterative Self-Organizing Data Analysis 
Technique (ISODATA)



Determine the Number of Cluster (K)

Within Cluster Sum of Squares



Determine the Number of Cluster (K)

https://rpubs.com/markloessi/499223

Elbow Point

https://rpubs.com/markloessi/499223


Cluster Analysis is Used For…

• Data Reduction

– A researcher may be faced with a large number of 
observations that can be meaningless unless 
classified into manageable groups.

• Hypothesis Generation

– Cluster analysis is also useful when a researcher 
wishes to develop hypothesis concerning the 
nature of the data or to examine previously stated 
hypothesis.



Cluster Analysis is Used For…

• Relationship Identification

– Define the structure of data by placing the most 
similar observations into groups.

https://www.researchgate.net/figure/Hierarchical-

cluster-analysis-of-gene-expression-patterns-in-six-

vegetative-and_fig5_271222113
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Limitations

• More descriptive than inferential

• Clusters are sometimes arbitrary

• Clusters are totally dependent upon the 
variables used



Identification of Distinct Psychosis Biotypes 
Using Brain-Based Biomarkers

Clementz BA et al. Am J Psych. 2015




