Human adaptation to gradual probability and outcome change
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QUESTION

How do humans adapt their choices to changing
conditions in the environment?

METHOD

Experiment 1: 600 Amazon Mechnical Turk (AMT) workers faced a
non-stationary gamble {500 pts, P%; 0 pts, 1-P%} where P (the high out-
come probability) depends on direction of change condition and trial
number (see Figure 2).

Experiment 2: 603 AMT workers faced a non-stationary gamble {H pts,
50%; 0 pts, 50%}, where H (the high outcome value) depended on direc-
tion of change condition and trial number (see Figure 2).
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Figure 2. Probability of receiving the high outcome (Experiment 1, left side) and value of
the high outcome (Experiment 2, right side) for the non-stationary option as a functional
of current trial and Direction of Change.

o 'This work has also found initial evidence of an asymmetry in adapta-
tion for different directions of change.”*

o This asymmetry could hinder or facilitate adaptation through sticki-
ness or recency mechanisms: e.g., a changing option that starts off as
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o In two experiments we studied repeated,
consequential decisions from experience in an
uncertain environment with two separate changing
features: outcome probabilities (Experiment 1) or
changing outcome values (Experiment 2).

« Asymmetrical impact of direction of change on successful adaptation
existed, regardless of feedback, in Experiment 1 (changing probabili-
ties): harder to adapt to choosing the option that started out with low
probability worse and became better, even with information about the
forgone option.

« Asymmetrical impact of direction of change only for partial feedback
conditions in Experiment 2 (changing outcomes).

Participant choice relative
to EV change

Figure 3. Choice proportions in Experiment 1, changing outcome probabilities. (Left)
Proportion of non-stationary choices across participants over 100 trials, by Direction of
Change and Feedback conditions. (Right) Proportion of maximizing choices across par-
ticipants Before and After the switch in option relative expected values, by Direction of
Change and Feedback conditions.
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