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ABSTRACT 

This paper presents a data mining study and cluster analysis of social data obtained on small producers and family farmers 

from six country cities in Ceará state, northeast Brazil. The analyzed data involve demographic, economic, agriculture and 

food insecurity information. The goal of the study is to establish profiles for the small producer families that reside in the 

region and to identify relevant features which differentiate these profiles. Moreover, we provide an efficient data mining 

methodology for analysis of social data sets which is capable of handling its natural challenges, such as mixed variables and 

abundance of null values. We use the Silhouette method for the estimation of the best number of natural groups within the 

data, along with the Partitioning Around Medoids clustering algorithm in order to compute the profiles. The Correlation-

Based Feature Selection method is used to identify which social criteria are the most important to differentiate the families 

from each profile. Classification models based on support vector machines, multilayer perceptron and decision trees were 

developed aiming to predict in which of the identified clusters an arbitrary family would be best fit. We obtained a good 

separation of the families into two clusters, and a multilayer perceptron model with approximately 93.5% prediction 

accuracy. 
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1. INTRODUCTION 

The Brazilian law (Lei 11.326, 2006) defines the family farmer as the family which practices agricultural activities in a rural 

area that is not larger than four fiscal modules and uses predominantly the family's own labor in their business activities. 

Moreover, according to the law, the income of a family farmer must be originated from activities related to their own 

business, which must be ran by the farmer and his family. According to Guanziroli (2001), in 2001, family-based 

agriculture in Brazil was so far responsible for almost 40% of the total agricultural production, and accounts for 76.8% of 

agricultural employment. 

Most of the family-based agriculture in Brazil is consolidated in the Northeast region. However, the family farmers which 

reside in this region face various challenges related to the soil and climate. Approximately 70% of the semiarid region is 
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