>
w

Chibi Chibi
25 100
I AAFT Surrogates
= =Original Data
20 80
9 9
c 15 g 60
@ @
3 3
o o
210 @ 40
(¥ w
5 20
0 0 A —
5 6 7 8 9 10 0.48 0.5 0.52 0.54 0.56
Normalized Geometric %1073 Rand Index Between Surrogate
Integrated Information (bits) Partition and Original Partition
George George
25 L 70 L
I AAFT Surrogates
= =Original Data 60
20
1 50
315 ! 9
< I < 40
> 1 >
g 10 I g 30
(¥ ' (¥
| 20
5 I
| 10
0 : : 1 0
0.01 0.015 0.02 0.025 0.49 0.5 0.51 0.52 0.53 0.54
Normalized Geometric Rand Index Between Surrogate
Integrated Information (bits) Partition and Original Partition

S9 Figure. Surrogate analysis of monkey ECoG results. To test the robustness
of our results for the full monkey brains (Fig. 4), we used surrogate statistical testing.
We generated 100 surrogates for each ECoG electrode in both monkeys using the
Amplitude Adjusted Fourier Transform (AAFT) algorithm ?, which creates a
time-series with the same linear structure and amplitude distribution as the original
data, but which is otherwise random. We created surrogates from each electrode
independently so as to break any cross-electrode coupling or correlations. We thus had
100 surrogate multivariate datasets for each monkey. We then calculated integrated
information in each of these datasets using our spectral clustering approach. If the
results reported in Fig. 4 are meaningful, i.e. they are not an artifact of either the
ECoG data or the spectral clustering algorithm, then we should expect two results here:
1) normalized integrated information in the original ECoG data (in which there is some
information actually being integrated) should be significantly greater than the
distribution of integrated information calculated from the surrogate datasets (in which
there is objectively no information integration, despite sharing all linear features with
the original data), and 2) the estimated MIBs of the surrogate datasets should be
random, and thus dissimilar to the estimated MIBs of the monkey cortices, which we
claim are not random (Fig 4). That is precisely what we found: normalized integrated
information was significantly higher in the original data than in the surrogate data in
both monkeys (A,C), and the Rand indices between the MIBs estimated from original
data and the MIBs estimated from the surrogate data clustered around 0.5 in both
monkeys (B,D), which is precisely what we would expect for random partitions.



