Online Supplement 1: Calculating Optimal d’ for Aided Conditions

Assuming that payoffs for positive and negative responses are symmetric, ideal bias in a

1 — p(signal)

> Gignal) where p(signal) is the marginal probability of

signal detection task is given by f* =

a signal + noise event. Given equal-variance normal evidence distributions for N and S+N trials,

B*corresponds to point c*on the decision axis (Wickens, 2002),

o = log(B8*)
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Here, c* is the signed distance of the ideal cutoff from the point of unbiasedness, measured in

standardized units of the common standard deviation.

In an aided signal detection task, the optimal cutoff position following a cue from the aid
is conditional on the cue. For example, following a positive cue, Cue, ideal bias is,
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corresponding to cutoff point,
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Under the contingent cutoff strategy, the user’s hit rate for aided conditions reflects a
mixture of trials on which the aid correctly detected the signal and trials on which the aid failed
to detect the signal (Robinson & Sorkin, 1985). The hit rate produced by an optimal contingent

cutoff strategy is thus,

HR* =& (@— cf';) X HRpjq + @ (% - ci) X (1 = HRy;4),



where @ denotes the cumulative normal transformation, HRAaid is the HR for the automated aid,
and d'paideq 18 the user’s d’ for unaided trials. Likewise, the false alarm rate for aided conditions
reflects a mixture of trials on which the aid reached a correct negative judgment and trials on
which it falsely reported a target. The false alarm rate produced by an optimal contingent cutoff

strategy is thus,

FAR* = @ (— S0 o1 ) X FARyq + @ (— 2280 — 1) x (1= FARyq),

where FARAaid 1s the FAR of the automated aid. Sensitivity corresponding to the optimal strategy,
is then,
d pidear = PTT(HR™) — @7H(FARY),

where @1 is the inverse normal transformation.

Meyer and Kuchar (2021) provide an approximation to d’aided*, assuming that the aid's

cutoff itself is chosen to maximize aided performance:
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