Multinomial Distribution

Table 1. The multinomial distribution as a statistical model for the vector of observed
proportions y, given the predicted proportions p and the sample size n .
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Dirichlet Distribution

Table 2. The Dirichlet distribution as a statistical model for the vector of observed proportions
y, given the predicted proportions p and an effective sample size »n . The model applies when y

comes from the composition (T2.2) of independent variates (T2.1) drawn from gamma
distributions with a common scale parameter » > 0. The approximate modal estimate 7 in
(T2.5) depends on Stirling’s approximation to the gamma function.
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L ogistic-Normal Distribution

Table 3. The logistic-normal distribution as a statistical model for the vector of observed
proportions y, given the predicted proportions p and a standard deviation ¢ . The model applies

when y comes from the logistic transformation (T3.2) of independent variates (T3.1) drawn

from normal distributions with a common standard deviation o . Calculations involve the
geometric means y and p of y and p, respectively. The modal estimate 6 in (T3.5) is exact.

The approximations (T3.9)—~(T3.11) apply when o is small.

=log p,+0¢e, where € ~ A(0,1) (T3.1)

y =—— (T3.2)

g
J=1

P(y|p,a)=[éaJ \/Ef[y,} exp[_zlzi(logxl— logﬂfj] (T3.3)

i=1 o o y p
2
Up,o|y) = (g-1)logo (log —logZ: ] (T3.4)
=1 D
1 ’
== (log%—logéJ (T3.5)
g = Yy p
E[log(y,/y,)] = log(p./p;) (T3.6)
Varflog(y,/ly,)] = 20* fori# j (T3.7)
Covl[log(y,/y,)log(y,/y,)] = o’ fori# j#k#i (T3.8)
Ely.]l=p (T3.9)
g9
Var[y,] = 0°p; [1—2p,- +pr} (T3.10)
i=1

g
COV[yiayj]z_Gzpipj pi+pj_zpi2} foriij (T311)
i=1




