








Figure 9.
Results of a five-way conjunction analysis, designed to detect regions carrying a monotonic,
modality-independent SV signal. Binary map indicates voxels that showed significantly
greater density of foci for positive than negative effects (Fig. 3D), and showed above-chance
clustering for positive effects at both the decision and receipt stages (Fig. 6C), as well as for
both monetary and primary outcomes (Fig. 8C).
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Figure 10.
Meta-analytic results obtained from the Neurosynth database at http://neurosynth.org/
(Yarkoni et al., 2011). Each map is based on foci reported in papers associated with a
specific key term. A: Results for the term “reward.” B: Results for the term “punishment.”
Despite using different methods and a largely non-overlapping sample of publications, these
results resemble the analogous maps obtained in the present investigation (Figs. 3A and 3B,
respectively).
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Table 1

SV effects

Description X Y Z Peak meta-
analytic statistic

Positive effects of SV on BOLD

L Striatum −12 12 −6 42.0

R Striatum 12 10 −6 40.5

VMPFC 2 46 −8 23.5

L Anterior Insula −30 22 −6 15.0

R Anterior Insula 32 20 −6 16.0

PCC −4 −30 36 13.5

Brainstem −2 −22 −12 12.0

ACC −2 28 28 12.0

Pre-SMA −2 16 46 11.0

Negative effects of SV on BOLD

L Anterior Insula −36 20 −6 26.0

R Anterior Insula 40 22 −6 24.7

DMPFC 4 22 44 22.1

L Thalamus −6 −8 6 18.2

R Thalamus 6 −8 6 14.3

L Striatum −12 4 2 14.3

R Striatum 12 10 −2 15.6

Conjunction: Positive and negative effects

L Anterior Insula −30 22 −6 15.0

R Anterior Insula 32 20 −6 16.0

L Striatum −12 4 2 14.3

R Striatum 12 10 −2 15.6

L Thalamus −4 −12 6 14.3

R Thalamus 6 −8 6 13.0

ACC 4 28 26 11.0

Comparison: Positive > negative effects

L Striatum −12 12 −6 7.11

R Striatum 14 12 −10 6.23

VMPFC 2 46 −8 5.28

PCC 2 −36 32 3.91

Note: Coordinates are in MNI space. For single-category analyses, the meta-analytic statistic is the percent of studies reporting an activation focus
within 10mm. For conjunctions, the statistic is the minimum meta-analytic statistic across both tests. For between-group comparisons, the meta-
analytic statistic is the pseudo-t (see text for details). Abbreviations: L, left; R, right; ACC, anterior cingulate cortex; DMPFC, dorsomedial
prefrontal cortex; PCC, posterior cingulate cortex; pre-SMA, pre-supplementary motor area; VMPFC, ventromedial prefrontal cortex
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Table 2

SV effects by outcome valence

Description X Y Z Peak meta-
analytic statistic

Positive effects in the reward domain

L Striatum −14 10 −6 41.3

R Striatum 12 6 −8 40.5

VMPFC 0 40 −12 19.8

L Anterior Insula −32 26 0 15.9

R Anterior Insula 32 20 −6 19.8

Brainstem 0 −20 −10 19.0

ACC −2 24 26 15.9

PCC −4 −30 36 15.1

Negative effects in the penalty domain

L Striatum −16 4 −4 25.0

R Striatum 12 6 4 31.3

L Anterior Insula −36 22 −12 28.1

R Anterior Insula 46 22 −6 28.1

R Amygdala 24 −4 −18 21.9

Conjunction: Positive for rewards and negative for penalties

L Striatum −16 4 −4 25.0

R Striatum 18 6 −6 28.1

L Anterior Insula −32 26 0 15.9

R Anterior Insula 32 20 −6 19.8
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Table 3

SV effects by task stage

Description X Y Z Peak meta-
analytic statistic

Decision stage

VMPFC −2 40 −8 48.1

L Striatum −6 8 −4 37.0

R Striatum 6 10 −8 29.6

Outcome receipt stage

L Striatum −12 12 −6 37.9

R Striatum 12 10 −6 37.1

VMPFC 2 46 −8 24.3

L Anterior Insula −30 22 −6 13.6

R Anterior Insula 28 26 −6 12.9

PCC −4 −28 30 12.9

Conjunction: Decision stage and receipt stage

L Striatum −8 8 −6 32.1

R Striatum 8 10 −6 29.6

VMPFC 2 46 −8 24.3

Comparison: Decision > receipt stage

R VMPFC 14 44 6 5.29
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Table 4

SV effects by outcome type

Description X Y Z Peak meta-
analytic statistic

Monetary incentives

L Striatum −12 12 −6 43.9

R Striatum 14 14 −6 46.3

VMPFC 0 52 −8 26.8

PCC −2 −36 34 17.1

Primary incentives

VMPFC 2 46 −8 36.4

L Striatum −4 10 −2 30.3

R Striatum 10 10 2 21.2

L Anterior Insula −36 18 2 24.2

Conjunction: Monetary and primary incentives

L Striatum −6 10 −6 30.3

R Striatum 10 12 −6 24.2

VMPFC −2 50 −6 26.8

Comparison: Monetary > primary incentives

L Striatum −14 2 −12 4.02

R Striatum 20 14 −8 4.48
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