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PLS-PR: Constraint insertion

Due to the specificities of the Poisson distribution and its inverse link function exp, we added the following
constraint:

3
_1 < Tk < 57
k=1
where 7, is a realisation of a random variable Ry ~ N (O, U,Qf).

Indeed, the usual simulation process algorithmically performs realisations, noted 6;, 1 < i < n, of a random
variable 6 so that each response y; = P(exp(6;)). The distribution of 0 is directly link to the sum of 71, r2 and
r3, among others, so that, without constraints on these parameters, this process leads to zero-inflated models
combined with a heavy-tailed distribution. Let Z be a simplified approximation of . Adding this constraint
leads to the following theoretical results. Let:

3
Z=05 <Z Ry, + R5> (1)

k=1
3
E(Z\—l <> Ry <5) =0.985
k=1
3
= Var(Z|—1<Z Rk<5>:0.745 (2)
k=1

sd (fj Rl —1 <fj Ry < 5) =1.727
k=1 k=1
We simulated two similar datasets, containing 1000 observations. These datasets were simulated respectively
with and without constraint. As expected, without constraint no less than 490 out of the 1000 response values
are equal to 0 and the maximal simulated one is equal to 111074934. By adding this constraint, the obtained
response vector only contains 147 responses equal to 0 and 23 as a maximal value. The two types of distributions
(with and without constraint) linked to # and y are graphically displayed in Fig.1
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Fig. 1: Left: Distributions without constraint; Right: Distributions with constraint



