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Appendix A. Multi-scale false positive occupancy model specification and associated full-conditional distri-
butions.

1 Model Statement

Let yijk be a binary observation representing a detection/non-detection, where i = 1, . . . , N indexes individ-
ual deer, j = 1, . . . , Ji indexes saliva samples nested within deer, and k = 1, . . .Kij indexes replicates per
saliva sample. Also let vc be the number of detections out of Mc trials obtained in the “negative control”
dataset for detection method c (i.e., concentration methods PTA and IOME).
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The parameters are as follows:

�c Probability of a false positive error for detection method c.

pijk Probability of detection for replicate k obtained from saliva sample j within deer i.

aij Latent use state.

✓ij Probability of use for saliva sample j within deer i.

zi Latent occupancy state. Note that we set zi = 1 given the experimental design of the chronic
wasting disease applications.

 i Probability of occupancy for deer i (not estimated given the known occupancy state).

� Vector of coe�cients that describe the a↵ect of covariates xi on probability of use (not estimated
given the known occupancy state).

� Vector of coe�cients that describe the a↵ect of covariates uij on probability of use.

↵ Vector of coe�cients that describe the a↵ect of covariates wijk on probability of detection.

µ� Prior mean for occupancy coe�cients.

µ� Prior mean for use coe�cients.

µ↵ Prior mean for detection coe�cients.
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�� Prior standard deviation for occupancy coe�cients.

�� Prior standard deviation for use coe�cients.

�↵ Prior standard deviation for detection coe�cients.

a, b Prior shape parameters for false positive error rate.

2 Full-conditional Distributions

2.1 Occupancy state (zi)
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2.2 Use state (aij)

Note that the mixture specification for aij in the model statement above is equivalent to aij ⇠ Bern (zi✓ij),
an alternate specification that simplifies the update for aij .
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2.3 Occupancy coe�cients (�)
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The update for � proceeds using Metropolis-Hastings.

2.4 Use coe�cients (�)
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The update for � proceeds using Metropolis-Hastings. Note that the product over i only includes instances
of i such that zi = 1.

2.5 Detection coe�cients (↵)
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The update for ↵ proceeds using Metropolis-Hastings. Note that the product over i and j only includes
instances of i and j such that aij = 1.

2.6 Probability of a false positive detection (�c)
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