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Appendix 1

Model 1
Statistical model equation for random regression coefficient analy-
sis of vole population density:
densityijkt = µ + αi + βj + γ×timet + (α  β)ij + λi×timet + ϕj×timet + (λ
ϕ)ij×timet + ak + bk×timet + εijkt,
where:
µ = grand mean
αi = effect of species i (fixed factor)
βj = effect of weasel predation j (fixed factor)
timet = time (covariate)
γ = slope of time
(α β)ij = species i × weasel j interaction (fixed factor)
λi = effect of species i on time (fixed factor)
ϕj = effect of weasel j on time (fixed factor)
(λ ϕ)ij = effect of species i × weasel j interaction on time (fixed
factor)
ak = effect of enclosure k (random factor)
bk = effect of enclosure k on time (random factor)
εijkt = error term

Model 2
Statistical model equation for logistic regression analysis of vole
survival using binomial error distribution and logit link function:
yijl = bin (n, pijl),
logit (pijl) = µ + αi + βj + δl + (α β)ij + (α δ)il + (β δ)jl,
where:
n = “trials” (number alive prior to weasel)
p = “events” (number of survivors)
µ = grand mean
αi = effect of species i (fixed)
βj = effect of weasel predation j (fixed)
δl = effect of sex l (fixed)
(α β)ij = species i × weasel j interaction (fixed)
(α δ)il = species i × sex l interaction (fixed)
(β δ)jl = weasel j × sex l interaction (fixed)

Model 3
Statistical model equation for random coefficients regression anal-
ysis of vole body mass:
massijklt = µ + αi +  βj + δl + γ×timet + (α  β)ij + (α δ)il + ( β δ)jl +
λi×timet + ϕj×timet + θl×timet + ak + bk×timet + εijklt,
where:
µ = grand mean
αi = effect of species i (fixed)
 βj = effect of weasel predation j (fixed)
δl = effect of sex l (fixed)
timet = time
γ = slope of time
(α  β)ij = species i × weasel j interaction (fixed)
(α δ)il = species i × sex l interaction (fixed)
( β δ)jl = weasel j × sex l interaction (fixed)
λi = effect of species i on time (fixed)
ϕj = effect of weasel j on time (fixed)
θl = effect of sex l on time (fixed)
ak = effect of enclosure k (random)
bk = effect of enclosure k on time (random)
εijklt = error term

Model 4
Statistical model equation for generalized linear mixed analysis of
vole reproductive parameters (sex ratio of all individuals, propor-
tion of young animals among all individuals, proportion of lactat-
ing females of all adult females, proportion of gravid females of all
adult females) using binomial error distribution and logit link
function:
yijkt = bin (n, pijkt)
logit (pijkt) = µ + αi + βj + γ×timet + (α β)ij + λi×timet + ϕj×timet + ak

+ bk×timet,
where:
n = “trials” (e.g. number of all pups)
p = “events” (e.g. number of male pups)
µ = grand mean
αi = effect of species i (fixed)
βj = effect of weasel predation j (fixed)
timet = time
γ = slope of time
(α β)ij = species i × weasel j interaction (fixed)
λi = effect of species i on time (fixed)
ϕj = effect of weasel j on time (fixed)
ak = effect of enclosure k (random)
bk = effect of enclosure k on time (random)


