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Figure 2: Human prediction error profiles for selected patterns. Each row features one pattern, with the mole appearances unrolled over time
from left to right. Each pattern begins with the mole appearing once (step = 0). Participants then make a prediction for where the mole will
appear next (step = 1). Predictions are colorized based on error magnitude to the correct mole position, which is displayed here as a crossed
circle (

N
). The history of mole positions (empty circles), added here for illustrative purposes, was not shown to participants.
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Figure 3: Learning curves for specific patterns. The gray line shows
the percentage of correct predictions across all participants, summa-
rizing the data from Fig. 2. The blue line demonstrates data of one
representative participant. The gray ribbon shows a bootstrapped
95%-confidence interval.

Results
Figure 2 shows the richness of participant behavior in our task
for some example patterns. In patterns such as “square”, most
people made correct predictions already after step 1, demon-
strating a remarkably quick learning performance. Also no-
tice that, while people initially made more errors for the
“switching sides” pattern, these error were not random. In-
stead, participants knew that the mole would likely appear
in a corner, but some of them initially clicked on the wrong
corner, a tendency that went away as they learned to better
predict the pattern. For the two patterns “growing sinusoid”
and “sparse spiral”, the error profiles in Figure 2 show how
people seemed to assume a more parsimonious pattern struc-
ture at first, which they then updated to a more complex one
later on. This can be clearly seen in the errors that people
made in step 2 of both patterns. A parsimonious description
would assume that the mole’s next step follows in the same
direction as the first one. Indeed, many people made that pre-
diction. However, both patterns make an upwards turn at this
point. Then again in step 4, “growing sinusoid” makes a right
turn that many people did not anticipate. In step 5, several
people did expect a turn, which did not happen, and so on.
Nevertheless, even when participants struggled to fully learn

a pattern, they generally predicted the direction in which the
mole would move correctly.

Individual predictions We treat a prediction as “correct” if
a participant received at least 4 stars, which is equivalent to
falling inside a margin around the mole of 10% of the can-
vas’ diagonal. We decided against measuring people’s per-
formance based on the distance between their prediction and
the true position of the mole because this measure is strongly
biased against patterns in which the mole makes large move-
ments (e.g., “switching sides”), compared to patterns with
small movements (e.g., “growing sinusoid”). For example,
using a distance-based measure, a participant who wrongly
predicted, say, an upward step would receive a more favor-
able score in a pattern with small movements than in one
with large movements. The margin-based measure avoids
this bias. Overall, across all steps and patterns, 55.95% of
participants’ predictions fell within the aforementioned mar-
gin and were therefore classified as correct. This rate was
much higher than a Monte Carlo-approximated chance rate
of 5.98%, exact binomial test: p < .001. Thus, participants
did much better than chance in our task.

Learning progress People improved their predictions with
more observations. Figure 3 shows examples of people’s
learning curves. The individual participant highlighted in
blue got the first prediction wrong for the “square” and
“switching sides” patterns, respectively, but all subsequent
predictions were correct. When learning the “growing sinu-
soid” pattern, this participant made several mistakes in the
beginning, likely assuming a too simple pattern, before fig-
uring out the “growing” aspect of the pattern and predicting
well after step 6.

To quantify learning progress, we define a “point of in-
sight”, that is the step after which all predictions were cor-
rect. For instance, for the individual participant in Figure 3,


