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A positive-negative mode

of population covariation
links brain connectivity,
demographics and behavior
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a

30 node-pair edges with
the highest CCA edge
strength modulation

b coaedge strength increases, CCA mode connectome weights and associated

summed over edges

spatial maps

Sensory, motor,
dorsal attention

(@) The 30 brain connections most strongly associated
with the CCA mode of population variability. To aid
interpretation, the CCA edge modulation weights are
multiplied by the sign of the population mean
correlation; hence red indicates stronger connections
and blue weaker, for high-scoring subjects (and vice
versa for low-scoring subjects)

(b) Map of CCA connection strength increases (each
node’s parcel map is weighted by CCA edge-strength
increases, summed across edges involving the node)

Connectivity

te rs

**CCA : canonical correlation analysis, a procedure that
seeks maximal correlations between combinations of

variables in two sets (1. functional and structural brain
connectivity & 2. 280 non-imaging subject measures)

Default *

mode network' * '

CCA edge strength decre;ases,
summed over edges
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Architecture of the BBI and “20
Questions” Experiment

In the experiment, two participants (an “inquirer”
and a "respondent”) played a question-answering

EEG game similar to “20 Questions.” The respondent is
n Does it |:|y? i *?hlve‘n an obJec’Ej(e.g., dog ) that is unknown to
I e inquirer and that the inquirer has to guess
: Yes ;1 Responder N , :
- B —— Looks at “Yes” | The inquirer asks'a question about the object by
I or “No” I selecting a question (using a mouse) from
1 : questions displayed on a screen. The question is
| ] then presented visually to the respondent through
a web interface. The respondent answers “Yes” or

Present Question “No" directly through their brain signals by paying
attention to one of two flashing LEDs (“Yes” = 13

Hz, “No" = 12 Hz)

Does it FIy’k. I
Is it a Pet?
Has a Tail? [

The BBI uses EEG to decode the respondent’s
answer, and a TMS apparatus to convey the

I
I
: g Receiver | : answer to the inquirer by genera)lting" a visual
- S~ 'I(':MSI Asks questions, i psrcept thfrough st|rr;L:cIat|”ol\rl1 ff’; \:Es fgnd thfh
oi : | absence of a percept for “No.” In the figure, the
: Lo G gl il I BBI system is highlighted in red
I
: Ask Question :
1
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