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MOTIVATION
MEANING REPRESENTATION IN THE BRAIN

We are interested in multi-task regression problems in which: O subjects saw word-picture pairs from 12 semantic categories:
e agroup structure can be identified among tasks such that TEf

features within a group can be learned using approximately o 0T

the same set of input features ikl apartment nammer
* tasks in different groups depend on disjoint/nearly-disjoint Semantic Features fMR] Image

highly sparse sets of features i< it edible? 1 e
Unlike other related work, we do not assume : chisel Is it alive? 1 'jﬁ it TWW”ZN -ﬁ’*f% A
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Does the brain represent semantic categories in disjoint patterns?
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We simplify the problem to 2 categories: L
- Buildings: 'chisel' 'hammer' 'pliers' 'saw' 'screwdriver’ 10 20 30 40 50 60 y
- Tools: 'apartment' 'barn' 'church' 'house' 'igloo’ | , ) , ) ® 1% cluster
The method recovered a clustering of the manipulate and shelter features: ore-central . P ¢ 2 cluster
- Both features are represented in the pre-central voxels hippocampal none
- The clustering does not correspond to the predicted anatomical separation
CONCLUSION
Contributions Research Directions
. Introduced a new method for multitask regression . Determine if results hold across multiple subjects
to recover the grouping between tasks and features . Test to see if they generalize to other semantic
. The method correctly retrieves the underlying categories — such as food — and different brain regions —
bicluster structure in artificial data the gustatory cortex for instance
. Obtained preliminary results on real data, which . Explore theoretical properties of the method; under
verified the correlation of nearby voxels, but the what conditions is the coefficient matrix recovered and
hypothesis is not yet fully verified what bounds on recovery error and risk
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