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Abstract: By means of a case study concerned with Italian espresso coffee, this 
contribution shows how a structured combination of statistical techniques in the 
mainframe of sensory analysis permits to attain interesting results, concerned with 
consumers’ sensory satisfaction. The body of the analysis is represented by the 
implementation of the CUB models in order to quantify the perceptions about the 
product. The obtained sensory satisfaction indices can be immediately used, for 
example for product development in marketing management. In addition, they can be 
the starting point for further quantitative analyses, according to the recorded 
information about the product, if available. In this contribution, we use the algorithmic 
variable importance measurement allowed by the Random Forest approach in order to 
recover useful information for marketing decisions about advertising. 
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The aroma, mouth feel and taste of a cup of coffee depend on a multitude of factors, 
such as environmental effect, blends of different origins, roasting, beverage preparation 
method, etc. Both consumers’ and experts’ preferences and perceptions of the sensory 
evaluation of coffee are very important to manufacturers, in order to avoid market 
disappointment and improve quality. Appropriate sensory analyses combined with 
proper statistical methods allow to segment market, obtain positioning of products 
(brands, organizations, ...), identify the market acceptability and ensure that products 
will be succeeding in the marketplace; this finally has a great impact upon coffee 
quality and industrial competitiveness. 
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To collect sensorial data, experts or untrained subjects are often asked to rate or to 
rank different products on the basis of some sensorial descriptors (items), by expressing 
their preferences on hedonic response scales (usually 9-point Likert scales). For 
example, consumers can be asked to evaluate quality attributes and express their 
preferences towards colour, smell, taste and mouth feel for a collection of coffee 
varieties. 

In this way, affective tests transform sensory perceptions into ordinal 
measurements. Such scales are of qualitative nature, although it is common to use some 
numerical coding as the integers {1, 2, . . . ,m}, for instance. Hence, a correct statistical 
analysis must be related to ordinal data modelling. The current literature focuses on the 
models generated by distribution functions since the cumulative probabilities are able to 
capture the ordinal nature of rating data (for a recent review, see [1]). 

In this paper, following previous research in the area promoted by Piccolo [6], we 
adopt a modelling strategy which assumes that the response of each consumer is a 
combination of a feeling attitude towards the product and an intrinsic uncertainty 
component surrounding the discrete choice. This class of models is called CUB and has 
been successfully applied in several fields [3]. Sensory analysis seems to be a favoured 
context for the implementation of such paradigm [4,5,7]. 

The main aim of this paper is to show, by means of a case study concerned with 
Italian espresso coffee, how a structured combination of statistical techniques in the 
mainframe of sensory analysis permits to attain interesting results, which for example 
can be exploited in different steps of the marketing strategy definition. More 
specifically, the body of the analysis is represented by the implementation of the 
mentioned CUB models in order to quantify the perceptions about the product. This 
allows the researcher to obtain sensory satisfaction indices, which can be immediately 
used for product development, for example. In addition, the obtained measures can be 
the starting point for further quantitative analyses, according to the recorded 
information about the product, if available. In this contribution, we pursue the use of 
the algorithmic variable importance measurement allowed by the Random Forest 
approach [2,8,9] in order to recover useful information for marketing decisions about 
advertising. 

The proposed combined approach jointly considers product characteristics and 
sensory attributes with consumers’ features and satisfaction. In the food and drink 
sector, where companies regularly dialogue with consumers through tasting and 
pairings, our approach may be usefully exploited by the marketing management and 
this is really strategic for coffee producers and distributors, given the growing 
worldwide interest towards the Italian espresso coffee. 
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