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Model selection is a fundamental part of distance sampling methodology [1]. The Akaike's
Information Criterion (AIC) has been the preferred framework to choose a detectability
function that fits a given data set, consisting on perpendicular or radial distances from line or
point transects [2]. Inferences about population density or abundance are then based on the
selected and estimated detection probability density function. We use a Monte Carlo
simulation study to assess the performance of the model selection routine implemented in
program DISTANCE [3]. Two approaches are used for estimation purposes after generating
simulated data from a half-normal (HN) detectability function. We first use the traditional
approach (SM) of selecting the model that provides the minimum AIC. The second approach
consists on model averaging (MA) a set of the best candidate models after fitting the four
key functions with different combinations of series expansions. Since the negative
exponential (NE) detectability function has been often strongly unadvised, we also redid our
analysis excluding it for both approaches. The effect of truncating data was also analysed.
Our results show that the suggested model selection criteria tends to be biased towards
selecting other than a HN detectability function in about 65% of the cases when a NE is
considered, and in about 55% of the cases when a NE detection function is not included as
potential candidate. We also found that the MA approach provides less biased estimates
than if we were to use a single model with minimum AIC in about 60% of the times. When
estimating the detection probability density function evaluated at zero distance, f(0), the
distribution of bias is positively skewed, and biases could be much more severe if the a NE
detection function is included in the analyses. Conversely, we found that the modelling
averaging approach performed slightly better if the NE was included as a candidate model.
This last result is particularly intriguing as the NE detection function is often not
recommended. We illustrate our analyses with a controlled field experiment.
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