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Supplementary file 3

The general multi-level binomial model (Model 1) used in this study was as follows:

Yijiam ~ Bin( Mijam > pijklm)

10git( Py ) = X/ Uy Uy Uy + Uy + Uy M

where Y is the mean percentage coverage of 2-m* quadrates in the stand; Bin(n, p) denotes the

binomial distribution with parameters n (binomial sample size; in this study, all n., are equal to

ijkim

100) and p (expected coverage of the species); logit(p) is a logit-link function; and X, = are the

ijkim
fixed predictor variables with corresponding coefficients vector S . Subscripts I, J, K, | and m refer

to the forestry centre region, municipality, cluster, sample plot and stand, respectively. u,, u,, u

ij > Jijk

U;q and Uy, are normally distributed random effects with a mean of 0 and constant variances.

The general multi-level Poisson model (Model 2) used in this study was as follows:

Yijme ~ Poisson( 7y, )

In( ”ijmt) = X;mt:B U U+ Uy + Uiy (2)



where Y is the mean number of berries on five 1-m? quadrates in the stand in year t; the conditional

distribution of'y, given the expected value 7, is the Poisson distribution; In( 77 ) is a log-link

function; and X,

im are the fixed predictor variables with corresponding coefficients vector 3.
Subscripts 1, j, m and t refer to the forestry centre region, municipality, stand and year, respectively.

u.. and u.  are normally distributed random effects with a mean of 0 and constant

ij > Mijm ijmt

u, u
variances. In Eq. 1 and 2, random terms at different hierarchical levels were assumed to be

uncorrelated.





