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 1- K-Means Cluster Analysis

K-Means Cluster Analysis 

K-means cluster analysis is a tool designed to assign cases to a fixed number of groups 
(clusters) whose characteristics are not yet known but are based on a set of specified 
variables. It is most useful when you want to classify a large number (thousands) of 
cases.  

A good cluster analysis is:  

• Efficient. Uses as few clusters as possible.  

• Effective. Captures all statistically and commercially important clusters. For example, 
a cluster with five customers may be statistically different but not very profitable.  

Clustering Principles 

The K-Means Cluster Analysis procedure begins with the construction of initial cluster 
centers. You can assign these yourself or have the procedure select k well-spaced 
observations for the cluster centers.  

After obtaining initial cluster centers, the procedure:  

• Assigns cases to clusters based on distance from the cluster centers.  

• Updates the locations of cluster centers based on the mean values of cases in each 
cluster.  

These steps are repeated until any reassignment of cases would make the clusters more 
internally variable or externally similar.  

Using K-Means to Classify Customers 

A telecommunications provider wants to segment its customer base by service usage 
patterns. If customers can be classified by usage, the company can offer more attractive 
packages to its customers.  

Standardized variables indicating service usage are contained in telco_extra.sav . Use 
the K-Means Cluster Analysis procedure to find subsets of "similar" customers.  
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Running the Analysis 
 

 
 
  To run the cluster analysis, from the menus choose:  

Analyze  
  Classify  
   K-Means Cluster...  

 

 
 
  Select Standardized log-long distance through Standardized log-wireless and 
Standardized multiple lines through Standardized electronic billing as analysis 
variables.  

  Type 3 as the number of clusters.  

  Click Iterate.  
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  Type 20 as the maximum iterations.  

  Click Continue.  

  Click Options in the K-Means Cluster Analysis dialog box.  

 

 
  Select ANOVA table in the Statistics group.  

  Select Exclude cases pairwise in the Missing Values group.  

  Click Continue.  

  Click OK in the K-Means Cluster Analysis dialog box.  

These selections produce a three-cluster solution. Cases have been excluded pairwise * 
because there are many missing values due to the fact that most customers do not 
subscribe to all services.  

*) When computing a measure of association between two variables in a larger set, 
cases are included in the computation when the two variables have nonmissing 
values, irrespective of the values of the other variables in the set.  
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Initial Cluster Centers 
 

 

The initial cluster centers are the variable values of the k well-spaced observations.  

Iteration History 
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� The iteration history shows the progress of the clustering process at each step.  
� In early iterations, the cluster centers shift quite a lot.  
� By the 14th iteration, they have settled down to the general area of their final location, 

and the last four iterations are minor adjustments.  
� If the algorithm stops because the maximum number of iterations is reached, you 

may want to increase the maximum because the solution may otherwise be unstable.  
� For example, if you had left the maximum number of iterations at 10, the reported 

solution would still be in a state of flux.  
 
ANOVA 
 

 
The ANOVA table indicates which variables contribute the most to your cluster solution. 
Variables with large F values provide the greatest separation between clusters.  
 
Variables with large F values provide the greatest separation between clusters. 
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Final Cluster Centers 
 

 

The final cluster centers are computed as the mean for each variable within each final 
cluster. The final cluster centers reflect the characteristics of the typical case for each 
cluster.  

• Customers in cluster 1 tend to be big spenders who purchase a lot of services.  

• Customers in cluster 2 tend to be moderate spenders who purchase the "calling" 
services.  

• Customers in cluster 3 tend to spend very little and do not purchase many services.  
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Distances between Final Cluster Centers 
 

 

This table shows the Euclidean distances between the final cluster centers. Greater 
distances between clusters correspond to greater dissimilarities.  

• Clusters 1 and 3 are most different.  

• Cluster 2 is approximately equally similar to clusters 1 and 3.  

These relationships between the clusters can also be intuited from the final cluster 
centers, but this becomes more difficult as the number of clusters and variables 
increases.  

Number of Cases in Each Cluster 
 

 

A large number of cases were assigned to the third cluster, which unfortunately is the 
least profitable group. Perhaps a fourth, more profitable, cluster could be extracted from 
this "basic service" group.  
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Building a Four-Cluster Solution 
 

 
 
  To run a cluster analysis with four clusters, reopen the K-Means Cluster Analysis dialog 
box.  

  Type 4 as the number of clusters.  

  Click Save.  

 

 
 
  Click Continue.  

  Click OK in the K-Means Cluster Analysis dialog box.  

These selections produce a four-cluster solution. The distances from cluster center and 
cluster membership information for each case are saved to the working file as new 
variables. 
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  Select Cluster membership and Distance from cluster center.  

  The saved variables can be used to create a useful boxplot. From the menus, 
choose:  

Graphs  
  Boxplot...  

 

 
 
  Click Define. 
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  Select Distance of Case from its Classification Cluster Center as the analysis variable.  

  Select Cluster Number of Case as the category axis variable.  

  Click OK.  

Plot of Distances from Cluster Center by Cluster Membership 
 

 
 
This is a diagnostic plot that helps you to find outliers within clusters. There is a lot of 
variability in cluster 2, but all the distances are within reason.  
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Final Cluster Centers 
 

 
� This table shows that an important grouping is missed in the three-cluster solution.  
� Members of clusters 1 and 2 are largely drawn from cluster 3 in the three-cluster 

solution, and they are unlikely to be big spenders.  
� However, members of cluster 1 are highly likely to purchase Internet-related services, 

which establishes them as a distinct and possibly profitable group.  
� Clusters 3 and 4 seem to correspond to clusters 1 and 2 from the three-cluster 

solution.  
 
Distances between Final Cluster Centers 
 

 

The distances between the clusters have not changed greatly.  

• Clusters 1 and 2 are the most similar, which makes sense because they were 
combined into one cluster in the three-cluster solution.  
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• Clusters 2 and 3 are the most dissimilar, since they represent opposite spending 
behaviors.  

• Cluster 4 is still equally similar to the other clusters.  

Number of Cases in Each Cluster 
 

 

Nearly 25% of cases belong to the newly created group of "E-service" customers, which 
is very significant to your profits.  

Summary 

Using k-means cluster analysis, you initially grouped the customers into three clusters. 
However, this solution was not very satisfactory, so you reran the analysis with four 
clusters. These results were better, and from the final cluster centers, you saw that a 
potentially profitable "Internet" grouping was missed in the three-cluster solution.  

This example underscores the exploratory nature of cluster analysis, since it is impossible 
to determine the "best" number of clusters until you have run the analyses and examined 
the solutions.  

Related Procedures 

The K-Means Cluster Analysis procedure is a tool for finding natural groupings of cases, 
given their values on a set of variables. It is most useful when you want to classify a large 
number (thousands) of cases.  

• The TwoStep Cluster Analysis procedure allows you to use both categorical and 
continuous variables, and can automatically select the "best" number of clusters.  

• If you want to cluster variables instead of cases, or have a small number of cases, try 
the Hierarchical Cluster Analysis procedure.  

• If your k-means analysis is part of a segmentation solution, these newly created 
clusters can be analyzed in the Discriminant Analysis procedure.  

See the following text for more information on k-means cluster analysis (for complete 
bibliographic information, hover over the reference): 

Aldenderfer, M. S., and R. K. Blashfield. 1984. Cluster Analysis. Newbury Park: 
Sage Publications.  
 


