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Cluster Analysis 

“A statistical classification technique in which cases, data, or 
objects (events, people, things, etc.) are sub-divided into groups 
(clusters) such that the items in a cluster are very similar (but not 
identical) to one another and very different from the items in 
other clusters. It is a discovery tool that reveals associations, 
patterns, relationships, and structures in masses of data.” 
 
        from businessdictionary.com 



Important Applications 

• Market research – partitioning consumers into 
market segments. 

• Medical imaging – identifying different types of 
tissue. 

• Bioinformatics – separating sequences into 
gene families. 

• Social networking – dividing people into 
communities. 

• Educational data mining – identifying groups of 
students with different needs. 

• Climatology – identifying weather patterns. 



Example 



Scatterplot matrix 

LOG(Pop. Density)

Rural Population

Female Percentage

Age Dependency Ratio

Life Expectancy (Total)

Fertility Rate

LOG(Infant Mortality Rate)

Trade

LOG(GDP per Capita)

Consumer Price Inflation



Notation 

n multivariate observations 

 

𝑿 = 

𝑥11   𝑥12  …  𝑥1𝑝
𝑥21   𝑥22  …  𝑥2𝑝

:
:

𝑥𝑛1   𝑥𝑛2  …  𝑥𝑛𝑝

 

 

𝑥𝑖𝑗 = value of jth variable for the ith item 



Data Input Dialog 



Analysis Options 

Cluster – may cluster either observations or variables. 
Method – procedure used to create clusters. 
Distance metric – how distance between points or clusters are measured. 
Standardize – whether to standardize the variables before calculating distance. 
Number of clusters – target number of clusters to be created. 



Distance Metrics 

• Squared Euclidean 

𝑑 𝑥, 𝑦 =   𝑥𝑗 − 𝑦𝑗
2

𝑝

𝑗=1

 

• Euclidean 

𝑑 𝑥, 𝑦 =   𝑥𝑗 − 𝑦𝑗
2

𝑝

𝑗=1

 

• City Block 

𝑑 𝑥, 𝑦 =   𝑥𝑗  −  𝑦𝑗

𝑝

𝑗=1

 



Clustering Methods in Statgraphics Centurion 

• Agglomerative hierarchical methods 

– Begin with n clusters.  

– Combine 2 clusters together based on how close 
they are to each other. 

– Continue until only k clusters remain. 

 

• Method of k-means 

– Begin by creating k clusters using selected 
observations as seeds. 

– Assign other observations to the closest cluster. 

– Move points from one cluster to another until no 
more changes are indicated. 



Single Linkage (Nearest Neighbor) 

1. Begin with n clusters, one for each observation. 

2. Calculate the minimum distance between all 

pairs of points that are located in different 

clusters. 

3. For the pair that are closest to each other, join 

those 2 clusters together. 

4. Repeat steps 2 to 3 until the number of clusters 

has been reduced to that desired. 



Other Hierarchical Methods 

• Complete linkage (farthest neighbor) – distance 
between clusters is maximum distance between 
members of the 2 clusters. 

• Average linkage – distance between clusters is 
average distance between all pairs of points. 

• Centroid – distance between clusters is distance 
between their centroids. 

• Median – distance between clusters is distance 
between their multivariate medians. 

• Ward’s method – distance between clusters is 
defined by increase in sums of squared deviations 
around the means if clusters were joined. 

 



Tables and Graphs 



Dendrogram 

Dendrogram

Nearest Neighbor Method,Squared Euclidean
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Ward’s Method 

Dendrogram

Ward's Method,Squared Euclidean
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Cluster Scatterplot 

Cluster Scatterplot
Ward's Method,Squared Euclidean
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Icicle Plot 



Agglomeration Distance Plot 

Agglomeration Distance Plot

Ward's Method,Squared Euclidean
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Agglomeration Schedule 



Creating 3 Clusters 

Dendrogram

Ward's Method,Squared Euclidean
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Save Cluster Numbers 



Discriminant Analysis 



Discriminant Function Plot 

Plot of Discriminant Functions
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Discriminant Function Coefficients 



Cluster Scatterplot 

Cluster Scatterplot

Ward's Method,Squared Euclidean
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Cluster Scatterplot 



Method of k-Means 

1. k observations are selected to be the initial 

seeds. 

2. All remaining observations are assigned to 

cluster with nearest seed. 

3. The centroids of each cluster are calculated. 

4. Each observation is checked to see if it is 

closer to the centroid of another cluster. If so, it 

is switched to that cluster. 

5. Step 4 is repeated until there are no further 

changes. 



Seeds 

• Select USA, China and India as initial seeds. 



Cluster Summary 



Cluster Scatterplot 

USA=#3, China=#1, India=#2 



World Map (coming soon) 
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• Copy of slides and presentation at: 

www.statgraphics.com/webinars 
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