
THE FAVOURABILITY FUNCTION 

Favourability is a mathematical concept related to probability, with applications for species 
distribution modelling (SDM) 

The favourability function was conceived by Real et al. (2006) as a mathematical basis for 
species distribution modelling (SDM), although it has potential to be applied in any case where 
the probability of occurrence of an event is analysed. Favourability is not a SDM method itself; 
it is a concept. In general, available SDM algorithms provide outputs in two alternative 
formats: probability (e.g. logistic regression, GAM, boosted regression trees, random forests) 
and suitability (e.g. GARP, ENFA, MaxEnt). Probability outputs are affected by an uneven 
proportion of species presences and absences. Regardless of environmental conditions, most 
presence probability values throughout the study area will be high if they are referred to 
widespread species; instead, they will be low if the target species is a microendemism. 
Consequently, probability outputs defined for different species can be neither compared nor 
combined. On the other hand, suitability lacks a standard unit of measure; therefore, 
suitability outputs of different models (i.e. SDMs for different species, or based on different 
environmental factors) are incommensurable. Again, they can be neither compared nor 
combined. 

Favourability models yield conmensurable values regardless of the variation in the 
presence/absence ratio of species distributions. So, favourability models for different species, 
or based on different environmental factors, can be compared and combined. Laplace (1825) 
defined probability as the ratio of the number of favourable cases to the whole number of 
possible cases. Thus, the concept of favourability was implicit from the beginning in that of 
probability. Favourability measures the degree to which local conditions lead to a local 
probability higher or lower than that expected at random, being this random probability 
defined by the overall prevalence of the event (Acevedo & Real 2012). This implies that, if the 
favourability value for a species presence in certain locality is 0.5, the probability for the 
species presence in that location is the same as the overall prevalence of the species in the 
dataset; i.e., local environmental conditions neither increase nor decrease the probability of 
presence with respect to what could be expected according to mere prevalence. In contrast, 
local favourability values higher than 0.5 indicate characteristics that favour the species 
presence, and values below 0.5 denote detrimental conditions for it. 

Favourability may thus be obtained as a function of probability and prevalence. Favourability 
values (F, ranging from 0 to 1) can be obtained directly from probability values using this 
formula: 

       

 

     
  
  

 
 

     

    

where P is the probability of presence of a species, n1 is the number of recorded presences, 
and n0 is the number of absences. If the method used for calculating P is logistic regression, the 
probability is defined according to the following equation: 

           
  

       

where e is the base of Napierian logarithms and y is the “logit function”, that is a linear 
combination of environmental variables. According to this, favourability values can be also 
obtained with this formula: 



           
  

  
  

   
   

where y is the same “logit function” in the above equation defining P. Nevertheless, 
favourability values can be calculated using probabilities derived from any method, for 
example general additive models (GAM), boosted regression trees, random forests or Bayesian 
models. 

Acevedo & Real (2012) used a graphical example for comparison between favourability, 
probability and suitability outputs. They designed a virtual landscape with an environmental 
variable (Fig. 1a); a virtual species distribution (black points in Fig. 1b); and random samples of 
the species with prevalence of 20% (Fig. 1c) and 80% (Fig. 1d): 

 

 

Figure 1 

Then, Acevedo & Real (2012) provided outputs obtained for each sample (20% or 80%) and 
modelling procedure (probability, favourability and suitability from ENFA and MaxEnt) (fig. 2): 

 

 

Figure 2 



This theoretical example illustrates how the favourability function was the most independent 
method respect to prevalence, since quite similar results were obtained from samples with 
contrasted prevalences. Figure 3 illustrates the difference between probability and 
environmental favourability values for Salamandra salamandra in Andalusia (southern Spain), 
starting from two different data sources (Tejedo et al. 2003; Palomo & Gisbert 2008): 

 

Figure 3 

Taking into account the concept behind the favourability function, its potential for 
biogeographic research are high. For example, the possibility to compare and combine models 
is relevant for studies involving interactions between species: e.g. biogeographical 
relationships in predator-prey systems (Real et al. 2009), competence between sympatric 
species (Acevedo et al. 2010, 2012); for conservation biogeography studies involving species 
diversity (e.g. to estimate the conservation value of areas, to design ecological corridors, to 
select appropriate areas for species reintroductions; see Estrada et al. 2008, Fa et al. 2014); 
and when a species distribution could be influenced by limiting factors (e.g. Olivero et al. 
2017). Fuzzy logic operations (Zadeh 1965) expand the potential of the favourability function 
for model combination, as favourability values can be regarded as the degree of membership 
of the localities to the fuzzy set of sites with conditions that are favourable for the species (e.g. 
Romero et al. 2016).  
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