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 861 
Fig. 1. Experimental paradigm and sanity check measures. (a) Participants completed three 862 
visits. In each visit, we collected saliva samples for cotinine measurement, measured carbon 863 
monoxide (CO) levels, instructed beliefs, and measured brain activities using fMRI as 864 
participants engaged in a decision-making task. (b) Subjective beliefs about nicotine strength 865 
increased as a function of instructed nicotine strength (P = 0.0004). (c) Consumed nicotine was 866 
similar across three belief conditions (P = 0.178), (d) cotinine concentration (P = 0.393), or (e) 867 
CO level (P = 0.698) did not differ between conditions. Bars depict group means and points 868 
represent participants. Error bars are SEM. ***P < 0.001. 869 
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 870 
Fig. 2. Belief about nicotine strength induced dose-dependent responses in the thalamus. 871 
(a) Whole-brain effects of instructed beliefs about nicotine on value-tracking signals 872 
(rmANOVA, cluster-level PFWE = 0.006, k = 50). (b) Parameter estimates representing reward-873 
related activities extracted from an independent thalamus mask (shown in purple) across belief 874 
conditions in smokers (P = 0.036), compared to a non-smoking healthy controls (HC, orange 875 
bar) Bars depict group means, points represent participants. Error bars are SEM. *P < 0.05. (c) 876 
Permutation analysis for instructed beliefs conditions (N = 1,000, P = 0.002). A histogram 877 
comprised of surrogate distribution for beta estimates (black bars). Red line denotes mean of true 878 
beta values. (d) Decoding accuracy of belief condition from thalamic neural patterns. Vertical 879 
red line denotes decoding accuracy for ground truth data. Colored histogram is a surrogate 880 
distribution comprised of decoding accuracy for the same neural data with shuffled labels. P 881 
value is derived non-parametrically through a permutation test (N = 10,000). (e) Correlation 882 
between thalamic signals and subjective belief rating regarding perceived nicotine strength (r = 883 
0.27, P = 0.035). Black dashed line is linear fit.  884 
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Fig. 3. Belief about nicotine strength did not modulate striatal reward-related responses.  887 
(a) Whole-brain effects of cross-condition brain activation tracking market return across all 888 
instructed belief conditions. Heatmap signifies t values. (b) Parameter estimates representing 889 
reward-related activities extracted from an independent nucleus accumbens mask across belief 890 
conditions in smokers (teal bars) (rmANOVA P = 0.945; Permutations P = 0.94), compared to a 891 
non-smoking healthy controls (HC, orange bar). Bars depict group means, points represent 892 
participants. Error bars are SEM. (c) Decoding accuracy of belief condition from accumbens 893 
neural patterns. Vertical red line denotes decoding accuracy for ground truth data. Colored 894 
histogram is a surrogate distribution comprised of decoding accuracy for the same neural data 895 
with shuffled labels. P value is derived non-parametrically through a permutation test (N = 896 
10,000). 897 
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 899 
Fig. 4. Belief about nicotine strength modulated thalamus-vmPFC functional connectivity 900 
in a dose-dependent fashion. (a) Effects of instructed beliefs on the psychophysiological 901 
interaction (PPI) between the thalamus and the vmPFC. (b) Parameter estimates extracted from 902 
(a) representing functional coupling strength between the thalamus and vmPFC. Bars depict 903 
group means, points represent participants. Error bars are SEM.  904 
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