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To decide how many neurons to record in each of the areas (V1, LM, LI, LL), we focused on the areas at the top and at the bottom of the
hierarchy (V1 and LL) and aimed at recording from them a number of neurons that would allow us to perform linear decoding analyses. Based
on existing studies in the literature, we identified this target number as anywhere between 50 and 200, so we settled on 100. In order to
account for the anticipated exclusion of neurons due to low reproducibility of firing, we quadrupled this initial number, resulting in a target of
400 well isolated neurons per area in V1 and LL. For the intermediate areas (LM and LI), we collected all neurons we could record in the
sessions where we targeted LL. This resulted in the number of neurons reported in the paper: 510 in V1, 126 in LM, 209 in LI and 401 in LL,
which was then further reduced when the reproducibility criterion was taken into account (see next point, “Data exclusion”).

Only those well-isolated units that met a certain trial-by-trial reproducibility criterion were included in the analysis. We excluded all units with
reproducibility index lower than 0.7, where the reproducibility index is defined in section “Spike sorting and selection of the units included in
the analyses” of the Methods.

Anesthetized rat data: we did not perform formal replication of our experiments, but all recordings were performed under standardized
conditions to ensure reproducibility. Anesthesia, recording, and data processing protocols are described in the Methods, and were followed
rigorously.

Awake mouse and awake rat data: we only used published data for these analyses. We did not perform replication of the experiments that
these data sets were collected from. In both cases, detailed protocols for data collection and processing are available in the respective papers.

Having performed our analyses on three different datasets (anesthetized rats, awake mice and awake rats), collected by three independent
labs under equivalent stimulus presentations, each dataset served as a replication of the other two. Specifically, awake mice data in the active
wakefulness state replicated the conclusions yielded by anesthetized rat data, while awake rat data under enforced head/body restraint
validated the conclusions yielded by awake mice data in the voluntary stillness state.

In all three datasets, the order with which movie stimuli were presented was randomized in each session.

There was no practical way of blinding the investigators to the identity of the cortical areas of the recorded cells, as determining this identity
was a nontrivial part of the initial data acquisition and processing stage.

19 male Long Evans rats (Charles River Laboratories), age 3-12 months

The study did not involve wild animals




