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Principal Component Analysis (classical PCA) is technique by which high-dimensional observational 
data are reduced to low dimensions, while minimizing the difference between the original points and 
the scores in the original space. With the ongoing development of Symbolic Data Analysis, classical 
PCA has been extended to PCA for symbolic interval-valued data. Among the various methods 
proposed for implementing the scheme (e.g., Diday, E. and Noirhomme, M., 2008) is Vertices Principal 
Component Analysis (VPCA) (Chouakria et al., 1999). VPCA proceeds in two steps. In the first step, 
classical PCA is applied to vertices of symbolic objects, and in the second step, a range of each 
symbolic object on the scores is reconstructed to visualize the configuration of the symbolic objects. 
Such the visualization method is called Maximum Covering Area Rectangulars (MCARs). 

In VPCA, the ranges of symbolic objects are generally larger in the score than in the original space, 
leading to erroneous range estimates. Specifically, VPCA does not discriminate among symbolic 
objects. 

To overcome this problem, we propose a new VPCA that optimizes the two steps of VPCA 
simultaneously rather than in tandem. To this end, we introduce a novel two-term objective function. 
The first term represents classical PCA on the vertices of the symbolic objects, whereas the second term 
represents the difference between the ranges of symbolic objects in the scores and the original space. 
The advantage of our method is reducing the misunderstandings for intervals of symbolic objects. 

References 
 
Chouakria, A., Diday, E. and Cazes, P. (1999). An Improved Factorial Representation of Symbolic 

Objects. Knowledge Extraction from Statistical Data, European Commission Eurostat, 
Luxembourg, 301–305. 

Diday, E. and Noirhomme, M. (2008). Symbolic Data Analysis and the SODAS software, John Wiley 
Sons, Chichester, England. 


