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Appendix B: Survival and Recruitment for T > 2.

When the number of primary sample occasions is greater than 2, we must formulate the model
for recruitment by introducing another latent variable. We do this in order to ensure that an
individual can only be recruited once into the population. Here, this formulation of the model
uses a set of latent indicator variables r(i,t) which describe the time interval (t-1, t) at which
individual is recruited into the population. Let r(i,t) = 1 if individual i is recruited in time
interval (t-1, t), otherwise r(i,t) = 0. To construct the recruitment process we make use of the
standard conditional binomial construction of a removal process (Royle and Dorazio 2008). The
initial state is given by:

r(i,1) ~ Bin(1,y,)
fori=1,2....N. Then, fort>1

r(i,OrG,t = 1) ..7(i,1) ~ Bin ((1 - Z r(i, 1) X e, 1)

Thus each recruitment variable is conditional on whether it was ever previously recruited and
this construction forces the recruitment variable after initial recruitment to be degenerate (have a
sample size of 0). Then, we can describe the state variables z(i,t) by a 1st order Markov process.
For t = 1, the initial states are fixed:

z(i,D) =70, 1)

and, for subsequent states, we have

z(i,t)|z(i,t — 1),r(i,t) ~Bern (¢ z(i,t — 1)) + r(i,t).
Thus, if an individual is in the population at time t (i.e., z(i,t) = 1), then that individual's status at
time t +1 is the outcome of a Bernoulli random variable with parameter (survival probability) .
If the individual, however, is not in the population at time t (i.e., z(i,t) = 0), then the outcome is a

Bernoulli random variable with probability y;, a parameter that is related to per capita
recruitment.
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