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Supplementary results

In addition to our main regions of interest, we also tested for differences between conditions in MCC and
PCC. The MCC followed similar temporal dependencies as pSPL. A value difference correlate was found in
short and middle (t;; > 2.09, p < 0.025), but not in long (p > 0.29, supplementary Fig. S1), and this
correlation tended to be more pronounced in short compared to long (t,; > 1.55, p = 0.066). Notably,
further decomposition revealed that a significant negative unchosen value effect could be observed for
both short and middle (t,; > 2.03, p = 0.027) but not long (p > 0.44). In contrast, a significant positive chosen
value effect was only present as a trend for short (t,; = 1.46, p = 0.078) but not for middle and long (p >
0.22, supplementary Fig. S1). Thus, value difference coding in MCC was primarily driven by an unchosen
value effect, with only a weak contribution of chosen value coding in short. In PCC, finally, robust value
difference coding was present in all three conditions (t,; > 1.95, p < 0.031, supplementary Fig. S2) and this
was more pronounced in middle compared to long (t,; > 2.49, p = 0.019, supplementary Fig. S2). A chosen
value effect was present in all conditions (t,; > 2.37, p = 0.015). In contrast, a negative unchosen value
effect was only present in middle (t,; = 5.25, p < 0.00001) and short (t,; = 1.86, p = 0.038), but not in long
(p=0.13).

Thus, while the MCC followed the same pattern of temporal dependence as pSPL, PCC did not show
such dependence at all. Instead, in PCC, a value difference signal was observed in all conditions,
irrespective of the temporal requirements. The functional significance of these findings is unclear. PCC has
been found to correlate with the subjective value of the chosen option in both fMRI (Kable and Glimcher,
2007; Levy and Glimcher, 2011) and single unit studies (McCoy and Platt, 2005); it is also typically found as
part of the default mode network that also includes vmPFC (Gusnard et al., 2001; Raichle et al., 2001), but

functional dissociations between these two interconnected regions have been relatively sparse.
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Figure S1) Timecourse of value-related effects in the midcingulate cortex (MCC) over the course of a trial in
the three conditions. Left column: effects of value difference and value sum on BOLD activity in MCC. Right

column: Effects of chosen and unchosen option value on MCC BOLD activity. Solid lines represent mean

effect sizes across participants, shaded areas are standard error of the mean.
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Figure S2) Timecourse of value-related effects in the posterior cingulate cortex (PCC) over the course of a
trial in the three conditions. Left column: effects of value difference and value sum on BOLD activity in PCC.
Right column: Effects of chosen and unchosen option value on PCC BOLD activity. Solid lines represent

mean effect sizes across participants, shaded areas are standard error of the mean.



Table S1: All activations for the contrast "value difference" and "inverse value difference (= — negative

correlation with value difference) obtained at p < 0.001, uncorrected.

Contrast Anatomical region Cluster size (mm3) Maximum Z score Peak coordinates (MNI xyz)

Value Difference right TPJ 303 4.08 54,-38, 22
left posterior superior temporal sulcus 264 4.18 -50,-54, 18
left TPJ (Heschl Gyrus?) 148 39 -54,-32, 22
right anterior occipital sulcus 130 4.16 54,-56, 10
BA 25/32 / subgenual anterior cingulate cortex 91 4.66 4,24,-6
left insular cortex 75 4.1 —-46,-2,-8
right insular cortex 69 3.85 46,-2, 4
pregenual anterior cingulate cortex 52 4.02 0,38,0
ventromedial prefrontal cortex 52 4.03 -2,28,-18
posterior cingulate cortex 50 3.73 -6, 46, 34
left rostral middle temporal gyrus 50 3.63 -60, -6, -16
left parahippocampal gyrus 34 3.86 —32,-44,-8
left anterior occipital sulcus 32 3.46 —48,-68, 12
precuneus 31 3.5 -8,-58, 18
right rostral superior temporal sulcus 27 3.65 50,-2,-16
right parahippocampal gyrus 16 3.79 34,-44,-8

Inverse Value Difference right intraparietal sulcus 5008 5.97 46, -36, 46
left occipital cortex 3740 5.68 -30,-96,-10
right anterior insula 2632 5.85 36, 20, -8
medial prefrontal cortex (anterior midcingulate cortex) 2502 7.06 -4, 26,38
GPi / caudate (bilateral) 1090 4.66 -10,-2,0
left inferior frontal sulcus 874 5.19 -40, 2,30
left anterior insula 742 5.49 -32,16,2
right superior frontal sulcus 721 5.4 30,0, 52
left cerebellum 275 4.51 —-8,-74,-34
lateral midbrain (right) 177 4.3 10, -28,-10
right calcarine sulcus 171 3.64 14,-72,6
left inferior frontal gyrus 160 4.2 —44, 36, 14
right cerebellum 150 4.51 8,-76,-28
left BA 11 111 4 -40, 44, -10
left calcarine sulcus 57 3.55 -10,-80, -2
right lateral orbitofrontal cortex 48 4.23 26, 46, -16
left lateral orbitofrontal cortex 20 3.57 -22,44,-16
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