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Symbolic variables can represent internal variation and/or structure. So far, most of the methods 

proposed deal with interval data. This is because interval representation is less complex than those of 

other symbolic variables. However, in the last few years many methods have been proposed to deal 

with histogram data. As a result, we can start considering histogram data analysis as a mature field with 

an interesting set of methods. The key that has enabled this growth have been the use of the quantile 

function (or the empirical distribution function) as the conceptual underpinning of the methods. The 

first work to use it was the clustering method proposed by Irpino and Verde (2006). This work also 

defined the histogram barycenter based on the quantile function. Both concepts made possible to define 

statistics such as the mean and median in histogram form (Arroyo and Maté, 2009; Rivoli, Irpino and 

Verde, 2012) and that plays an important role in other histogram methods. 

As noted by Ichino (2011), the quantile function provides a common framework to represent symbolic 

data described by histograms, intervals, nominal multi-value types, and other types simultaneously. 

Interestingly, the quantile function can represent all the different types of binned density estimators: 

histograms with a fixed bin width, equifrequency histograms (such as, boxplots), histograms defined on 

a given partition of the range of the variable of interest, and histograms defined as a sequence of 

quantiles of specific interest. In addition, the quantile function representation is also able to represent 

smooth distributions by means of a sufficiently large list of quantiles, which in turn is equivalent to a 

list of small (infinitesimal) bins. Such a realization is not new, as it is often mentioned in a basic course 

on Statistics. However, its conjunction with the theoretical developments makes possible to say good 

bye to histogram data and welcome distributional data. The Schweizer (1984) quote shall be deprecated 

because distributions are the numbers of today.  

This presentation reviews these ideas and the methods that possibilitate distributional data analysis. It 

also connects this field with others related such as functional data analysis and density estimation 

(Simonoff, 1998).  
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