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Supplementary Figure 1 - a, number of words produced by each participant in the number condition. The
horizontal blue bar represents the group mean. The horizontal grey line represents the expected number of words
if participants were perfectly following the rhythm of the metronome. b, same as a, but divided for each number
word. ¢, average time between pronounced words. The vertical grey line is the expected frequency.
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Supplementary Figure 2 - Visualization of the effect reported in Fig. 2a of the main text. Different levels of change
in magnitude (signed) are plotted on the x-axis and are associated with different changes in either horizontal (left)
or vertical (right) gaze position. Each dot is the average across subjects and trials responding to that particular
change in magnitude. For instance, a change in magnitude of +5 could have originated from the transition 2—7 as
well as from the transition 7—12.
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Supplementary Figure 3 - Transition frequencies from one number to another in the number generation task for
6 subjects. Each matrix entry indicates how many times, on average across the 3 blocks, that participant mentioned
a number (e.g., “7”, x-axis) after another one (e.g., “3", y-axis). Eye movements did not reflect these transition
probabilities (mean p = 0.0004, p =.97).
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Supplementary Figure 4 - We attempted classification of small (1 to 6) vs large (7 to 12) numbers using a leave-
one-out cross validated scheme and a linear discriminant analysis (LDA) on each individual participant’s horizontal
gaze coordinates (see Methods). Each panel is a subject, the vertical dashed line is the theoretical chance level at
50% of accuracy, the grey distribution is an histogram summarising the accuracies obtained by 1000 iterations of
the analysis with random permutation of class labels. The blue line indicates the observed real accuracy of the
classifier when labels were not permuted. Its value is also reported within the panel. The asterisks indicate that the
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probability of observing such accuracy under the distribution of surrogate values is < .05.
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Supplementary Figure 5 - a, Participants are first passively presented with colour patches and their corresponding
colour names (task 1). b, Then, they are presented again with colour patches, but now with pseudorandom colour
labels next to them, for which they have to evaluate the correctness of the association (task 2).
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Supplementary Figure 6 - a, other examples of colour wheels reconstructed using MDS for 6 additional subjects
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Supplementary Figure 7 - a, number of words produced by each participant in the colour condition. The horizontal
orange bar represents the group mean. The horizontal grey line represents the expected number of words if
participants were perfectly following the rhythm of the metronome. b, same as a, but divided for each colour word.
c, average time between pronounced colour words. The vertical grey line is the expected frequency.
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Supplementary Figure 8 - Tentative visualisation of the effect reported in Fig. 3c of the main text, following the
same logics of Supplementary Figure 2, but for colours. For pure visualisation, we considered 6 possible levels of
distances from each point of a perfect circle of 12 colours to every other colour. We thus divided for each participant
the distance values between colours in 6 equal groups of increasing level (that is, distance level 1 contains the
1/6th shortest distances for each participant) and we extracted the average change in 2D position for the
corresponding trials.
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Supplementary Figure 9 - Transition frequencies from one colour to another in the colour generation task for 6
subjects. Each matrix entry indicates how many times, on average across the 3 blocks, that participant mentioned
a colour (e.g., “violet”, x-axis) after another one (e.g., “red”, y-axis). Eye movements did not reflect these transition

probabilities (mean p =-0.02, p =.19).
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Supplementary Figure 10 - a, we attempted single trial classification of colours using a leave-one-out cross
validated scheme and a LDA classifier on a small sample of densely tested subjects (see Methods) and their
bidimensional gaze coordinates. Each panel is a subject, the dashed black vertical line indicates the theoretical
chance level at 50%, the grey bar histogram indicates the distribution of surrogates' accuracies obtained by
repeating the analysis 1000 times with random shuffling of class labels. The red vertical line indicates the real
observed accuracy of the classifier when labels were not shuffled, and its value is also reported numerically,
together with the probability (p) value of obtaining such a score under the distribution of surrogate values. b, shows
for each individual subject the accuracy of the classifier as a function of the distance between colours. A positive
trend of the fitted line indicates that colours that are similar to each other are more difficult to classify apart, while
those that are more dissimilar are more easily distinguishable using gaze coordinates, resembling the pattern of
Supplementary Figure 8.
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Supplementary Figure 11 - a, number of words produced by each participant in the animal condition. The
horizontal green bar represents the group mean. The horizontal grey line represents the expected number of words
if participants were perfectly following the rhythm of the metronome. b, wordcloud visualisation of the most frequent
words pronounced by participants. ¢, average time between pronounced animal words. The vertical grey line is the
expected frequency
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I I Original input in Italian

"Ciao, ti elenco ora una serie di coppie di animali. Vorrei
che per ogni coppia mi fornissi per favore un punteggio da
1 a 9 che indichi quanto simili siano i due animali. Il
punteggio di massima similarita € 9, mentre il punteggio di
minima similarita € 1. Riporta per ogni coppia solo il
punteggio. Cerca di rappresentare la similarita tra le
coppie di animali al meglio delle tue possibilita, basandoti
su quello che conosci su ogni animale."

Low similarity/large distance

bee vs whale: 1
eagle vs whale: 2.75

@ chatGPT

animal 1 vs animal 2: ?
d

NN\ L7
AR

"Hi, I will now list a series of pairs of animals. | would like
you to give me a score from 1 to 9 for each pair indicating
how similar the two animals are. The highest similarity score
is 9, while the lowest similarity score is 1. Report for each
pair only the score. Try to represent the similarity between
the pairs of animals to the best of your ability, based on
what you know about each animal.”

English translation

High similarity/small distance

wasp vs hornet: 8
pig vs donkey: 7

hornet vs swan: 1 -

frog vs crow: 1
wasp vs penguin: 1

Dissimilar

i zebra vs horse: 7.1

frog vs tadpole: 7
whale vs cachalot: 9

Similar

Supplementary Figure 12 - a, Input provided to chatGPT to evaluate the similarity between animal names (see
Methods). b, Examples of highly similar (similarity scores closer to 9) or highly different (similarity scores closer to

1) animals as judged by chatGPT. The similarity score was later transformed to a distance metric by computing its
inverse.
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