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Fig. $3. Cross-validated model performance. Bars indicate performance of a representation similarity analysis based on nonnegative least-squares regression.
Weights for dimensions within each theory were trained on data from 19 participants. This regression model was then tested by predicting the neural pattern
similarity of the left-out participant. Each participant was left out iteratively, and results were averaged across all 20 training-testing combinations. Points in
the “PC combinations” column indicate the performance of every possible combination of 1-4 of the 4 PCs. The farthest left bar indicates the performance of
the best model, consisting of the PCs rationality, social impact, and valence. The noise ceiling indicates the expected performance of an ideal model for mental
state representation.
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A Rationality B Social Impact

Fig. S4. Univariate effects of PCA-derived dimensions. Significant associations between each of the four PCA-derived dimensions and voxelwise univariate brain
activity. Orange voxels indicate activity associated with greater emotionality (and less rationality) of mental states (A), greater social impact (B), or greater
negativity (D). Blue voxels indicate activity associated with more shared/bodily states (C), or more positive states (D). Statistical maps resulted from random effects
one-sample t tests across participants and were corrected for multiple comparisons (P < 0.05) via Monte Carlo simulation (voxelwise P < .001, k > 75).
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Fig. S5. Residual representational dissimilarity matrix. High positive residuals (red) indicate that mental states were more dissimilar than three significant
PCA-derived dimensions would predict. High negative residuals (blue) indicate pairs of mental states that were less different than the PCA-derived dimensions
would predict.
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Fig. S6. Reliability of similarity searchlights. The reliability of the neural representations of other’s mental states throughout the brain, calculated as the split-
half correlation between pattern similarity estimates. Many regions typically implicated in theory of mind demonstrate relatively high reliability.

Table S1. The 60 mental states used in the imaging experiment

Affection Disgust Intrigue Relaxation
Agitation Distrust Judgment Satisfaction
Alarm Dominance Laziness Self-consciousness
Anticipation Drunkenness Lethargy Self-pity
Attention Contemplation Lust Seriousness
Awareness Earnestness Nervousness Skepticism
Awe Ecstasy Objectivity Sleepiness
Belief Embarrassment Opinion Stupor
Cognition Exaltation Patience Subordination
Consciousness Exhaustion Peacefulness Thought
Craziness Fatigue Pensiveness Trance
Curiosity Friendliness Pity Transcendence
Decision Imagination Planning Uneasiness
Desire Insanity Playfulness Weariness
Disarray Inspiration Reason Worry
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Table S2. Regions representing PCA-derived dimensions (cluster-corrected, P < 0.05)

Dimension/anatomical label X y z Max T  Volume
Rationality
Anterior temporal lobe -40 21 -40 4.83 123
Anterior temporal lobe/orbitofrontal cortex 46 13 -36 5.23 584
Ventrolateral prefrontal cortex 48 21 22 4.82 250
Dorsomedial prefrontal cortex/dorsolateral prefrontal cortex 32 33 48 5.13 1,449
Social Impact
Anterior temporal lobe/insula -38 -3 =12 6.08 890
Posterior cingulate/dorsolateral prefrontal cortex/dorsomedial prefrontal cortex -8 -57 20 8.29 14,306
Anterior temporal lobe 40 41 22 5.88 1,106
Insula 48 3 10 8.52 433
Temporoparietal junction -40 -69 22 6.62 2,038
Posterior superior temporal sulcus -54 -37 0 428 78
Temporoparietal junction 46 -63 26 6.40 939
Dorsolateral prefrontal cortex 30 1 60 5.73 955
Human mind
Parahippocampal gyrus 18 -41 -14 5.29 108
Valence
Ventrolateral prefrontal cortex -52 17 10 3.98 99
Temporoparietal junction -48 -47 28 4.66 646
Dorsolateral prefrontal cortex -34 23 38 5.01 591
Precentral gyrus -32 -7 60 4.58 387

Coordinates refer to the Montreal Neurological Institute stereotaxic space.
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Table S3. Regions containing patterns consistent with existing psychological theories (cluster-corrected, P < 0.05)

Dimensions/anatomical label X y z MaxT Volume

Agency & experience

Anterior temporal lobe -42 19 -40 6.17 462
Anterior temporal lobe/dorsomedial prefrontal cortex/dorsolateral prefrontal cortex 46 13 -36 5.81 5,826
Superior temporal sulcus -54 -19 -18 498 340
Lateral orbitofrontal cortex -34 37 -10 5.21 281
Ventromedial prefrontal cortex -6 41 -6 5.03 303
Temporoparietal junction/posterior superior temporal sulcus 58 -47 20 4.74 662
Valence & arousal
Anterior temporal lobe -56 1 -30 533 531
Middle temporal gyrus -58 -45 -10 5.37 608
Hippocampus -34 -13 -12 442 78
Thalamus 12 -23 -4 529 120
Cuneus -4 -89 0 5.49 282
Medial parietal lobe -10 =55 20 6.5 2,746
Dorsolateral/dorsomedial prefrontal cortex 8 21 34 6.82 7,608
Temporoparietal junction -46 51 26 7.02 2,311
Ventrolateral prefrontal cortex -56 17 10 4.18 113
Temporoparietal junction 52 -69 30 6.01 960
Midcingulate gyrus 6 -1 38 44 137
Emotion & reason
Anterior temporal lobe -42 19 -38 5.51 170
Anterior temporal lobe/orbitofrontal cortex 16 35 -8 595 951
Ventromedial prefrontal cortex -8 41 -4 418 310
Lateral prefrontal cortex 48 21 22 4.03 77
Dorsomedial prefrontal cortex 0 51 30 49 3,011
Mind & body
Anterior insula -40 13 =22 425 78
Medial prefrontal/anterior cingulate cortex 0 35 12 4.95 916
Ventrolateral prefrontal cortex -46 33 4 438 106
Temporoparietal junction -42 -61 8 448 336
Medial parietal lobe 4 -53 20 6.23 1,753
Dorsolateral prefrontal cortex 383 33 10 4.2 185
Temporoparietal junction 46 -67 32 5.68 316
Dorsolateral prefrontal cortex 22 15 52 439 194
Shared & unique
Parahippocampal gyrus -16 -39 -2 456 86
Posterior cingulate cortex 12 -49 6 5.63 260
Social & nonsocial
Precuneus -4 -65 26 492 186
Warmth & competence
Anterior temporal lobe 42 19 -42 5.61 101
Anterior temporal lobe/ventrolateral prefrontal cortex -50 19 12 43 374
Superior temporal gyrus 46 21 -12  4.05 94
Middle temporal gyrus -48 -41 -4 431 135
Temporoparietal junction -46 57 20 6.02 371
Dorsomedial prefrontal cortex/dorsolateral prefrontal cortex 18 37 46 6.6 2,638

Coordinates refer to the Montreal Neurological Institute stereotaxic space.
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