Butterfly biodiversity in the city is driven by the interaction of the urban landscape and species traits: a call for contextualised management
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[bookmark: _heading=h.bz4q7xnkp6rl]Appendix 2: Multinomial discrete choice models.
Multinomial discrete choice models, estimate the probability of a single choice (i.e. gardens in our study) to be chosen among others choices due to its specific characteristics (the landscape variables in our study), those of the non-choice and the characteristics of the choice maker (i.e. each observed butterfly) (Cooper and Millspaugh 1999). In these models, the response variable is the choice (the garden in our case) and each choice event (i.e. being present and observed in a specific garden in our study) constitutes a single sample entry; thus, the total sample size equals the number of observed individuals’ choices made. 
The models assume that an individual i (from a total on N individuals) selects its preferred patch (i.e. gardens in our study) from a finite number of alternatives p = 1,…,P-1. Relative preference by individual i is modelled through the latent variables,   = (,…, ), which are assumed to have a multivariate normal distribution, where the chosen patch is the one with the highest value for the variable : 

where  is a (p-1) x k matrix of choice- and individual-specific covariates,  is a k×1 vector of regression coefficients.  is (p−1) × 1 vector of errors  Σ) where Σ is a (p-1)x(p-1) positive define matrix. The response variable, , is the index of the selected patch for the individual i and is modelled in terms of this latent variable, , via:


Where =0 is a randomly chosen reference patch (Imai and Van Dyk 2005; Vardakis, Goos, Adriaensen and Matthysen 2015; Jenkins et al. 2019).
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