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Introduction

Statistical Learning 
Methods

Supervised Methods

Quantitative outcome: 
linear regression

Qualitative outcome: 
logistic regression, 
classification trees

Qualitative/Quantitativ
e outcome: K-Nearest
neighbors , Boosting

Non-Supervised
Methods

PCA /FA

Cluster Analysis
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Cluster «goal»

Discover «pattern» between
observations

Segmentation
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When can we apply CA? Heterogeneous Observations
(statistical units)

Introduction
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CA aims to group observations in order to obtain homogeneous groups. It has many

applications, for example:

• Scientific field: with large dataset, for classify animals species, trees, minerals,

geographic areas…

• Marketing field: market segmentation.

• Sport field: classify athlets’ roles, based on a set of features.

• Clinic field: patients’ segmentation, based on the medical record.
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Theory

Statistician objective:

The main goal of Cluster Analysis is to identify groups or 

clusters of similar objects within a dataset. This technique 

aims to split the data such that observations within each 

cluster are more similar to each other (max homogeneity 

inside each cluster, max heterogeneity between 

clusters). 
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Step:

1. Dataset preparation.

2. Measuring «distance» between statistical units

(quantitative variables) or «similarity» (qualitative

variables).

3. Clustering algorithm.

4. Results analysis.
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«Distance» computation between 2 statistical units:

Note that distance is symmetric and positive (≥0)!
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Observation are classified 
just in one or more clusters?

Exclusive Clustering: 
each unit is assigned to 

exactly one cluster

Hierarchical

Agglomerative

Divisive

Non-Hierarchical: 
k-means

Non-Exclusive 
Clustering: allows units 

to belong to multiple 
clusters simultaneously
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Hierarchical Clustering
Non-Hierarchical Clustering

(K-Means)

Very informative Fast computation

Complete (it evaluates all
possibles aggregations)

Flexible

Large sample size: 
computational problems

-Initial cluster size choice
-Not applicable with 
qualitative variables

Common problem→ Final cluster size choice and interpretation
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Example with Statistics for Data Analysis

1)Analyze→ Descriptive Statistics→Descriptives… → check «Save standardized values as

variables»
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2)Analyze→ Classify→ K-Means cluster….
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2.1)Menù: «Iterate» ed «Options»
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3.1)Output: final centroids for each cluster

www.statisticsfordataanalysis.com

Example with Statistics for Data Analysis

https://www.linkedin.com/company/spss-italia


4) Analyze→ Classify→ Hierarchical Cluster
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Conclusion

✓OK with quantitative/qualitative variables

✓Exploratory analysis

✓Units segmentation

✓Large number of observations: non-hierarchical clustering

✓Repeat the analysis with different #cluster sizes

✓First step for further analysis (e.g. regression,….)

www.statisticsfordataanalysis.com

https://www.linkedin.com/company/spss-italia


ACKNOWLEDGEMENT
Sales & Training Teams @SPS

@Sales

Webinar | Cluster Analysis

www.statisticsfordataanalysis.com

https://www.linkedin.com/company/spss-italia

	Diapositiva 1
	Diapositiva 2: Webinar | Contents
	Diapositiva 3: Webinar | Contents
	Diapositiva 4: SPS | LaunchBox Statistics for Data Analysis
	Diapositiva 5: SPS | APP Statistics for Data Analysis
	Diapositiva 6: Webinar | Contents
	Diapositiva 7: Introduction
	Diapositiva 8: Introduction
	Diapositiva 9: Introduction
	Diapositiva 10: Introduction
	Diapositiva 11: Webinar | Contents
	Diapositiva 12: Theory
	Diapositiva 13: Theory
	Diapositiva 14: Theory
	Diapositiva 15: Theory
	Diapositiva 16: Theory
	Diapositiva 18: Theory
	Diapositiva 19: Theory
	Diapositiva 21: Webinar | Contents
	Diapositiva 22: Example with Statistics for Data Analysis 
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27: Conclusion
	Diapositiva 28: Webinar | Cluster Analysis

