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Representation of Equation (2) and (3).1

We want to show the relationship between the linear predictor and the classification probabilities defined2

in equations (2) and (3) in the multinomial logit model. Given the data with c = 1, 2, . . . , C + 1 categories,3

Fahrmeir et al. (2013) defined the multinomial logit model as described below4

log( πc

πC+1
) = X ′β, (1)

where πc is the probability of observing category c, πC+1 is the probability of observing reference category5

C + 1, β is a vector of coefficients and X is the design matrix.6

Let us define k′ as the reference reported state, for k′ ∈ {1, 2, . . . ,K}. Given the definition of the linear7

predictor in equation (2) in the main paper, then the probability of classifying true state j as k with reference8
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to reported state K is:9
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= (ω0jk − ω0jK) + (ω1jk − ω1jK) ∗ z1s + . . .+ (ωnjk − ωnjK) ∗ zns;

(2)

which is the same as the multinomial logit model defined in equation (1).10
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