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Supplementary Table 1

Model structures and prior distributions for the 4 models compared in 
the study. The MPS model uses pooled capture probability (p) and simple 
marked abundance (U) parameters, the within-year MHW model uses hi-
erarchical p and hierarchical U parameters, the MSPLINE model uses the 
parameters of hierarchical p and Bayesian penalized spline U, and the 
hierarchical multiyear MHB model uses hierarchical p and hierarchical U 
parameters. Knots are spaced evenly across temporal strata at 4-strata 
intervals for the P-spline model.

Model Structure

MPS Low level:
 log(Ui) ~ Normal(mean = 10, variance = 4)
 logit(p) ~ Normal(mean = −2, variance = 1.5)

MHW Low level:
 log(Ui) ~ Normal(mean = ηU, variance = ε2

U)
 logit(pi) ~ Normal(mean = ηp, variance = ε2

p)
 
 Hierarchical component:
 1/ε2

U
 ~ Gamma(shape = .001, rate = .001)

 ηU ~ Normal(mean = 10, variance = 4)
 1/ε2

p
 ~ Gamma(shape = .001, rate = .001)

 ηp ~ Normal(mean = −2, variance = 1.5)

MSPLINE Low level:

 log(Ui) = bkBk(i)
k−1

K

∑  + ε2
U

 logit(pi) ~ Normal(mean = ηp, variance = ε2
p)

 
 Hierarchical component:
 1/ε2

U
 ~ Gamma(shape = 1, rate = .05)

 b[1] ~ Uniform(alpha = −∞, beta = ∞)
 b[2] ~ Uniform(alpha = −∞, beta = ∞)
 b1, …, bk+4  ~ Normal(mean = bk + (bk – bk−1),  variance= ε2

b)
 1/ε2

b
 ~ Gamma(shape = 1, rate = .05)

 1/ε2
p ~ Gamma(shape = .001, rate = .001)

 ηp ~ Normal(mean = −2, variance = 1.5) 

MHB Low level:
 log(Uij) ~ Normal(mean = ηiU , variance = ε2

iU)
 logit(pij) ~ Normal(mean = ηip , variance = ε2

ip)
 
 Hierarchical component:
 ηiU ~ Normal(mean = ηU, variance = ε2

U)
 1/ε2

iU ~ Gamma(shape = .001, rate = .001)
 ηU ~ Normal(mean = 10, variance = 4)
 1/ε2

U ~ Gamma(shape = .001, rate = .001)
 ηip ~ Normal(mean = ηp, variance = ε2

p)
 1/ε2

ip ~ Gamma(shape = .001, rate = .001)
 ηp ~ Normal(mean=-2, variance=1.5)
  1/ε2

p ~ Gamma(shape = .001, rate = .001)


