
Formulas for calculating pheromones 

The final pheromone was calculated as: 

 

𝑃ℎ𝑒𝑟𝑜𝑚𝑜𝑛𝑒 =  𝜑𝐹𝑖𝑡+ 𝜑𝑅𝑒𝑙 + 𝜑𝑉𝑎𝑙 

 

Where 𝜑𝐹𝑖𝑡 was calculated based on both fit indices: 

𝜑𝐹𝑖𝑡 =
𝜑𝐶𝐹𝐼 + =  𝜑𝑅𝑀𝑆𝐸𝐴 

2
 

Where  𝜑𝐶𝐹𝐼 was modelled to increase with higher values, whereas 𝜑𝑅𝑀𝑆𝐸𝐴 was modelled to 

decrease with higher values: 

𝜑𝐶𝐹𝐼 = 
1

1+𝑒(0.95−𝐶𝐹𝐼)∙100 

𝜑𝑅𝑀𝑆𝐸𝐴 = 1 - 
1

1+𝑒(0.05−𝑅𝑀𝑆𝐸𝐴)∙100 

 

Where 𝜑𝑅𝑒𝑙 was calculated based on both reliability indices, i.e. McDonald’s Omega and minimal 

factor loadings: 

𝜑𝑅𝑒𝑙 =
𝜑𝑂𝑀𝐸𝐺𝐴 + =  𝜑𝐿𝐴𝑀𝐵𝐷𝐴 

2
 

Where 𝜑𝑂𝑀𝐸𝐺𝐴 was modelled to increase logistically with higher values, and 𝜑𝐿𝐴𝑀𝐵𝐷𝐴 was based on 

the minimal factor loading (𝜆) of the selected n items: 

𝜑𝑂𝑀𝐸𝐺𝐴 = 
1

1+𝑒(0.7−𝑂𝑀𝐸𝐺𝐴)∙100 

𝜑𝐿𝐴𝑀𝐵𝐷𝐴 = 
1

1+𝑒(0.5−𝜆 )∙100 

 

 

Where 𝜑𝑉𝑎𝑙 was calculated based on the external validity criterion, i.e. the logistic transformation of 

the adjusted R2 derived from a regression model in which the external criterion was the dependent 

variable. 

𝜑
𝑅2 =

1

1 + 𝑒(0.4−𝑅2)∙100
 

 

 

 

The figure below illustrates logistic functions that were used to transform measures of model fit 

(CFI, RMSEA), reliability (Mc Donald’s Omega), external validity (adjusted r squared of a linear 

regression model predicting personality disorder vs. no personality disorder), as well as factor 

saturation (minimal factor loadings).  



 

  

  
 

 

 

 

  

  

  

 


