Supplementary Methods: Stimuli and task implementation
The social information integration task was implemented in a facial-attractiveness judgment context. Facial attractiveness judgments were used because they provide socially evaluative decisions that can be revised after exposure to others’ opinions, while avoiding explicit reward or punishment feedback. This setting allowed social judgment updating to be examined under experimentally controlled feedback conditions.
Face stimuli were selected from the frontal-normal subset of the CAS-PEAL-R1 database, a large-scale Chinese face database with standardized annotations for pose, expression, accessories and lighting. To reduce potential confounds from facial expression, head orientation and external visual cues, only grayscale frontal-view faces with neutral expressions and no visible accessories were used. All selected images were standardized in size, alignment and background before presentation. 
Prior to the main experiment, an independent sample of 10 raters (five women; mean age = 27.6 years, SD = 2.3) evaluated the attractiveness of each candidate face using the same 10-point scale used in the experimental task. Inter-rater agreement was quantified using a two-way random-effects intraclass correlation coefficient for average measures across the rated pool, ICC(2,10) = 0.73, 95% CI [0.70, 0.76]. The corresponding single-rater reliability was ICC(2,1) = 0.45.
Faces were retained when their mean attractiveness rating fell between 3.0 and 7.0, thereby reducing floor and ceiling effects and preserving sufficient rating range for upward and downward social-feedback manipulations. The final stimulus set comprised 160 unique faces (mean normative rating = 4.47, SD = 1.79). The task comprised 153 experimental trials and seven interspersed attention-check trials. Trial order was randomized for each participant, and the display order of the peer and societal ratings was counterbalanced within participants. When a required feedback value could not be generated because the initial rating was ≤2 for lower feedback or ≥9 for higher feedback, that condition was re-presented later and regenerated from the participant’s new initial rating. A valid trial was a non-catch experimental trial with recorded initial, peer, societal, and final ratings.
Supplementary Methods:Peer familiarity
Peer familiarity was assessed before the experimental session as part of recruitment. Members of each triad attended the same session but completed the task individually at separate terminals and could not communicate during the task. This arrangement supported the cover story that the peer rating shown on each trial had been provided by a co-participant completing the task in the same session.
Participants were told that they would see a peer rating and a general social group rating for each face. In fact, both ratings were computer-generated according to predefined condition rules. No post-task manipulation check assessed whether participants believed, trusted, or differentiated the two source labels. No financial or performance-contingent incentives were tied to task responses. After completing the task, all participants were fully debriefed about the computer-generated social feedback.
Supplementary Methods: Behavioral indices and sensitivity analyses
To assess sensitivity to the stabilizing constants, the source-directed indices were recomputed from the raw trial ratings using common constants across groups. The pooled specification used  = 2.13 and  = 2.17, derived from all valid trials; fixed-constant specifications set both constants to 1 or 3. The Group × social-cue configuration × cue congruency interaction remained significant for peer-directed updating under pooled constants, F(2, 13100.68) = 38.67, p < 0.001, fixed constants of 1, F(2, 13108.29) = 33.76, p < 0.001, and fixed constants of 3, F(2, 13100.73) = 40.31, p < 0.001. The corresponding societal-directed interactions were also significant under pooled constants, F(2, 13144.33) = 54.34, p < 0.001, fixed constants of 1, F(2, 13148.63) = 64.05, p < 0.001, and fixed constants of 3, F(2, 13140.71) = 49.99, p < 0.001. Across specifications, the same four peer-directed and three societal-directed HC-MUD contrasts survived Holm correction, with unchanged signs; all remaining contrast-specific 95% CIs spanned zero.
Supplementary Methods: Source-directed index coding
For each source j (peer or societal), let ΔR = final rating − initial rating and d_k = source rating − initial rating. The historical secondary indices were ΔScore_k = |ΔR|/(|d_k| + σ_k) × sign_k, where sign_k = 0 when ΔR = 0, +1 when ΔR × d_k > 0, and −1 otherwise. Thus, a nonzero update when a source equalled the initial rating (d_k = 0) was coded −1 for that source. When the two sources lay on opposite sides of the initial rating, signs were assigned separately for each source, so a single update could be positive for one source and negative for the other. An update that crossed a source rating retained a positive sign for that source when its direction from the initial rating was toward the source; coding did not use final distance from the source. In the pooled- and fixed-constant sensitivity recomputations, the alternative rule sign_k = 0 was used when either ΔR = 0 or d_k = 0; this source-zero convention was not substituted into the historical secondary outcomes.
Supplementary Methods and Results: Primary simultaneous-source model
The primary model was specified as
.
Discrepancy predictors were entered in their original rating-scale units without centering or scaling; Group was treatment-coded with HC as the reference level; the model was estimated by maximum likelihood with an unstructured participant-level random-effects covariance. The model included 13,310 valid trials from 87 participants and 153 faces and did not show a singular fit. Complete fixed-effect estimates are reported in Supplementary Table 5. Participant random-effects correlations were 0.19 between the intercept and peer-discrepancy slope, 0.05 between the intercept and societal-discrepancy slope, and 0.52 between the two source slopes. The residual variance was 0.7537 (SD = 0.8682), with the full random-effects and diagnostic summary provided in Supplementary Table 6.
Supplementary Methods: Secondary model selection
Random-effects specifications for the secondary analyses were evaluated from more to less complex structures. The maximal structure, (1+configuration*congruency | participant)+(1| face), and the structure omitting only the participant-level configuration-by-congruency slope, (1+configuration+congruency | participant)+(1| face) , converged but produced boundary singular fits for both source-directed outcomes. The configuration-slope structure with a crossed face intercept,  (1+configuration | participant)+(1| face), was nonsingular for peer-directed updating but remained singular for societal-directed updating. To preserve the same prespecified participant-slope specification across the two secondary outcomes, the models reported in the main text retained  (1+configuration | participant) without a face intercept. This decision was based on structural comparability and convergence diagnostics, not on fixed-effect significance. In the simpler estimable crossed-intercept specification, the key HC–MUD contrasts remained directionally consistent, including -0.090 [95% CI -0.119,-0.062] for peer-directed updating in the peer-aligned congruent condition and -0.164 [-0.194,-0.135] for societal-directed updating in the societal-aligned congruent condition.

Supplementary Methods: Leave-one-participant-out prediction
Leave-one-participant-out prediction was performed separately within each diagnostic group. In each fold, all valid trials from one participant were held out, and the equal-weight composite model was fitted to the remaining participants. The fitted intercept and composite-feedback weight were applied to the held-out participant’s composite discrepancy. The no-update baseline predicted zero rating change, the intercept-only baseline used the training-fold mean rating change, and the source-specific baseline was fitted within the training fold. Relative held-out MSE reduction was defined as 100 × [1 − MSEmodel/MSEno-update], where MSE was aggregated across all held-out trials within a diagnostic group. This quantity is a relative error reduction and is distinct from conventional centered-outcome R². Bootstrap intervals resampled participants within group and retained all trials from each sampled participant. Pearson’s r, RMSE, MAE, relative MSE reductions, and comparisons with the alternative baselines are reported in Supplementary Table 9.

Supplementary Methods: Computational-model fitting and BIC comparison
Individual models were optimized by maximum likelihood with SciPy L-BFGS-B. The independent-source and equal-weight composite models used 20 perturbed starts; the convergence-amplification model used 30. OLS fits supplied initial intercept, source-weight, and residual-scale values for the first two models; the convergence-amplification model was initialized from the independent-source fit with γ = 0. Each start added normally distributed perturbations (SD = 0.2 for b0, weights, and γ; SD = 0.1 for logσ), and the solution with the lowest negative log-likelihood was retained. This multistart procedure reduced sensitivity to starting values; no separate threshold-based local-optimum test was implemented. All parameters were unconstrained during optimization except that σ = exp(logσ) was positive by construction. Optimizer status was recorded for every fit and was not used as an exclusion rule. In the observed individual-level fits, 2 of 261 fits (0.8%; both for one MUD participant) returned a non-success flag but finite likelihood and BIC values. In empirical model-recovery refits, 49 of 15,660 fits (0.31%) returned a non-success flag.
For individual-level model comparison, approximate evidence was calculated as exp(−BIC_m/2), normalized across the three candidate models, and used as the responsibility q_m. A unit Dirichlet prior was updated with the summed responsibilities; 200,000 Dirichlet draws were generated in NumPy 1.26.4 (seed = 42) to obtain expected model frequencies and ordinary exceedance probabilities. The ordinary exceedance probability for the equal-weight composite model was > .999 in the full sample, .988 in controls, and > .999 in participants with MUD. Ordinary exceedance probability summarizes relative expected frequency under this BIC-based Dirichlet approximation; it is not the probability that the model is true and does not resolve overlap among the nested candidate formulations.
Supplementary Methods: Model recovery and parameter-space identifiability
These quantities are descriptive BIC-based approximations rather than protected exceedance probabilities or Bayesian omnibus risk. Simulation-based identifiability analysis preserved the empirical trial structures and used Gaussian residual noise. The independent-source, equal-weight composite, and convergence-amplification models had four, three, and five fitted parameters, respectively, including residual variance, and were compared using the lowest BIC. Residual noise was varied at 0.35, 0.70, 1.05, and 1.40 times the standard deviation of the peer–societal mean discrepancy. Signal correlation was 0, 0.25, 0.50, 0.75, or 0.90. Source weights were asymmetric (,  = 1.05, 0.15), moderate (0.80, 0.45), or near equal (0.65, 0.60), and γ was 0, 0.05, 0.10, 0.25, 0.50, or 1.00. For the equal-weight composite model,  =  +  because the discrepancy signal was averaged. Each parameter combination used 100 datasets. Supplementary Figure S1A shows empirical recovery based on 20 simulations per participant and generating model; Supplementary Figure S1B–F shows parameter-space recovery and misclassification. Complete records are available with the analysis code.
Exact-overlap and near-overlap conditions were distinguished in the parameter-space analysis. When γ = 0, the convergence-amplification and independent-source models generated identical predictions; model-selection labels at this point therefore do not represent meaningful recovery successes or failures. Likewise, the independent-source and equal-weight composite models are observationally equivalent when == /2. Near-overlap conditions were analyzed separately because their predictions were nonidentical but closely matched. Under near-equal independent-source weights, 91.7% of datasets were selected as the equal-weight composite model. For convergence-amplification datasets with γ = 0.05–0.10, recovery accuracy was 0.02–0.07, and 51.6–53.6% were selected as the independent-source model. 
Empirical model and parameter recovery used 20 independent simulations per participant and generating model, separately within HCs and participants with MUD. Model-recovery accuracy for the independent-source, equal-weight composite, and convergence-amplification models was 0.373, 0.963, and 0.202 in HCs and 0.178, 0.962, and 0.142 in MUD, respectively. For parameter recovery, trial structures were preserved, generating values were treated as known, and the generating model was refitted. Bias was defined as the recovered value minus the generating value. We report RMSE, the Pearson correlation between generating and recovered values, and empirical coverage of nominal 95% Wald intervals. The equal-weight composite parameter ωs was recovered with low bias and high correlation in both HCs (bias = −0.0028, RMSE = 0.0382, r = 0.973, coverage = 0.948) and participants with MUD (bias = 0.0013, RMSE = 0.0259, r = 0.971, coverage = 0.962). Source weights were also generally well recovered, whereas γ was weakly recovered in HCs (r = 0.366, RMSE = 116.77, coverage = 0.867) and participants with MUD (r = 0.295, RMSE = 165.80, coverage = 0.757). Accordingly, convergence-amplification parameters were used to characterize model-space identifiability rather than for substantive group-level inference. Full group-specific results are reported in Supplementary Table 8. Excluding trials with initial ratings of 1 or 10 yielded similar group-level  estimates to the full analysis (HC = 0.174 vs 0.172; MUD = 0.065 vs 0.067). Ratings were bounded from 1 to 10, so observed ΔR lay between −9 and 9. These diagnostics indicate strong recovery of ωs but weak recovery of γ under the present task structure.
Supplementary Results: Selection-conditioned ωs sensitivity analysis
As a selection-conditioned sensitivity analysis, we restricted the comparison to participants for whom the equal-weight composite model had the lowest individual BIC. This criterion included 31 of 49 HCs and 32 of 38 participants with MUD. The group difference in ωs remained detectable in this restricted sample (Welch’s test, p = 0.016; Mann–Whitney test, p = 0.002). Because this restriction was based on the same model-comparison results, it changed the sample composition and was not treated as an independent or selection-free replication.

Supplementary Table 1 | Eight social-information conditions in the facial-attractiveness conformity task.
Peer and societal ratings were experimentally generated relative to each participant's initial self-rating. Cue congruency distinguished trials in which the initial self-rating aligned with at least one social rating (congruent; Conditions 1–3) from trials in which it differed from both social ratings (conflict; Conditions 4–8). In conflict configurations, peer and societal ratings could either converge on a common alternative or diverge. Conditions 4–6 were pooled only in the secondary three-level configuration summary; because they represent distinct structures and contribute more trials than the other cells, Supplementary Table 7 reports all eight original conditions separately as a sensitivity analysis.
	Condition
	Brief description
	Cue configuration
	Structural label

	Condition 1
	Self, peer and societal ratings are identical.
	Congruent
	Dual-source congruent

	Condition 2
	Peer rating matches the initial self-rating; societal rating differs by at least two points.
	Congruent
	Peer-aligned

	Condition 3
	Societal rating matches the initial self-rating; peer rating differs by at least two points.
	Congruent
	Societal-aligned

	Condition 4
	Peer and societal ratings are identical and both differ from the initial self-rating by at least two points.
	Conflict
	Dual-source conflict

	Condition 5
	Self, peer and societal ratings all differ from one another by at least two points.
	Conflict
	Dual-source conflict

	Condition 6
	Self, peer and societal ratings all differ; peer and societal ratings are equidistant from the self-rating in opposite directions.
	Conflict
	Dual-source conflict

	Condition 7
	Peer and societal ratings diverge in opposite directions, with the peer rating farther from the initial self-rating.
	Conflict
	Peer-dominant

	Condition 8
	Peer and societal ratings diverge in opposite directions, with the societal rating farther from the initial self-rating.
	Conflict
	Societal-dominant


























Supplementary Table 2 | Craving-related moderation of source-directed social updating.	Comment by 赵迪: 请给出 craving 量表名称、范围、中心化方式、MUD样本有效 n、完整模型公式、系数和95% CI，而不仅是选定 F 检验。若 HC 无 craving 数据，应说明该模型仅在 MUD 内拟合，df约39的含义也要明确。
Methamphetamine craving scores were assessed using the visual analog scale (VAS; 0–100, where 0 indicates the weakest craving and 100 the strongest).Because craving was assessed only in participants with MUD, these exploratory models were fitted within the 38-participant MUD sample. Separate linear mixed-effects models were specified as DeltaScore_source ~ social-cue configuration × cue congruency × craving + (1 + social-cue configuration | participant), once for each source-directed outcome. The table reports Type III F tests for the craving terms. Denominator degrees of freedom were obtained using the Satterthwaite approximation and therefore need not equal n − 1. No listed craving-related effect reached statistical significance.
	Outcome
	Effect
	F
	df1
	df2
	p

	ΔScore_peer 
	Craving
	0.15
	1
	39.7
	0.702

	
	Social-cue configuration × Craving
	0.3
	2
	39.6
	0.744

	
	Cue congruency × Craving
	0.18
	1
	5736.1
	0.675

	
	Social-cue configuration × Cue congruency × Craving
	0.5
	2
	5736.5
	0.605

	 ΔScore_societal
	Craving
	0.03
	1
	39.4
	0.86

	
	Social-cue configuration × Craving
	1.32
	2
	53
	0.276

	
	Cue congruency × Craving
	1.51
	1
	5741.5
	0.219

	
	Social-cue configuration × Cue congruency × Craving
	1.27
	2
	5750
	0.28





Supplementary Table 3 | Sex-related effects on source-directed social updating.
Exploratory linear mixed-effects models tested associations between sex and source-directed updating, including sex, Group × sex, and cue congruency × sex effects for DeltaScore_peer and DeltaScore_societal. Cue congruency × sex effects were observed for both outcomes, and a Group × sex effect was observed for DeltaScore_societal. 
	Outcome
	Effect
	F
	df1
	df2
	p

	ΔScore_peer 
	Sex
	1.17
	1
	202.3
	0.281

	
	Group × Sex
	0.01
	1
	1346.2
	0.913

	
	Cue congruency × Sex
	16.76
	1
	12031.1
	< .001 

	 ΔScore_societal
	Sex
	2.13
	1
	204.8
	0.146

	
	Group × Sex
	43.2
	1
	1282.9
	< .001 

	
	Cue congruency × Sex
	11.29
	1
	10358
	< .001 





Supplementary Table 4 | Condition-specific group contrasts for societal- and peer-directed judgment updating.
Estimated marginal means (EMMs) and standard errors (SEs) were obtained from trial-wise linear mixed-effects models. Differences contrast healthy controls minus participants with MUD; positive values therefore indicate higher values in healthy controls and negative values indicate lower values in healthy controls. Two-sided P values were Holm-adjusted across the six prespecified condition-specific group contrasts within each outcome. Cohen’s d was calculated from participant-level condition means, with 95% confidence intervals obtained by inversion of the noncentral t distribution. Effect-size confidence intervals are descriptive and were not multiplicity-adjusted.
	Outcome
	Social-cue configuration
	Cue congruency
	Healthy EMM (SE)
	MUD EMM (SE)
	Difference (SE)
	z
	Exact-adjusted P
	Cohen's d [95% CI]

	DeltaScore_societal
	Peer-aligned
	Congruent
	0.034 (0.0076)
	0.012 (0.0085)
	0.022 (0.0108)
	1.99
	0.094
	0.43 [0.01, 0.86]

	DeltaScore_societal
	Societal-aligned
	Congruent
	-0.261 (0.0134)
	-0.109 (0.0141)
	-0.152 (0.0114)
	-13.34
	<0.001
	-0.76 [-1.20, -0.32]

	DeltaScore_societal
	Dual-source
	Congruent
	-0.119 (0.0093)
	-0.074 (0.0102)
	-0.045 (0.0115)
	-3.93
	<0.001
	-0.36 [-0.79, 0.07]

	DeltaScore_societal
	Peer-dominant
	Conflict
	-0.068 (0.0089)
	-0.014 (0.0103)
	-0.055 (0.0131)
	-4.17
	<0.001
	-0.60 [-1.03, -0.17]

	DeltaScore_societal
	Societal-dominant
	Conflict
	0.011 (0.0133)
	-0.003 (0.0142)
	0.013 (0.0114)
	1.18
	0.237
	0.04 [-0.38, 0.47]

	DeltaScore_societal
	Dual-source
	Conflict
	0.043 (0.0068)
	0.016 (0.0074)
	0.027 (0.0066)
	4.08
	<0.001
	0.42 [-0.01, 0.85]

	DeltaScore_peer
	Peer-aligned
	Congruent
	-0.196 (0.0118)
	-0.108 (0.0125)
	-0.088 (0.0110)
	-8.05
	<0.001
	-0.58 [-1.01, -0.14]

	DeltaScore_peer
	[bookmark: _GoBack]Societal-aligned
	Congruent
	0.064 (0.0083)
	0.023 (0.0092)
	0.041 (0.0111)
	3.73
	<0.001
	0.64 [0.21, 1.08]

	DeltaScore_peer
	Dual-source
	Congruent
	-0.119 (0.0101)
	-0.070 (0.0109)
	-0.050 (0.0114)
	-4.34
	<0.001
	-0.36 [-0.79, 0.07]

	DeltaScore_peer
	Peer-dominant
	Conflict
	0.043 (0.0126)
	0.006 (0.0138)
	0.037 (0.0132)
	2.83
	0.009
	0.62 [0.18, 1.05]

	DeltaScore_peer
	Societal-dominant
	Conflict
	-0.028 (0.0081)
	-0.017 (0.0093)
	-0.012 (0.0110)
	-1.07
	0.285
	-0.13 [-0.56, 0.30]

	DeltaScore_peer
	Dual-source
	Conflict
	0.079 (0.0079)
	0.021 (0.0084)
	0.058 (0.0066)
	8.80
	<0.001
	0.86 [0.42, 1.30]








Supplementary Table 5 | Fixed-effect estimates for the primary simultaneous-source model.
	Term
	Estimate
	SE
	df
	t
	Holm-adjusted P
	95% CI

	Intercept
	0.002093
	0.029982
	90.64
	0.070
	0.9445
	[-0.0575, 0.0617]

	Group
	-0.070052
	0.044857
	87.33
	-1.562
	0.1220
	[-0.1592, 0.0191]

	Peer discrepancy
	0.117499
	0.012338
	87.74
	9.524
	<0.001
	[0.0930, 0.1420]

	Societal discrepancy
	0.071265
	0.010628
	88.12
	6.705
	<0.001
	[0.0501, 0.0924]

	Group × peer discrepancy
	-0.076792
	0.018640
	87.21
	-4.120
	<0.001
	[-0.1138, -0.0397]

	Group × societal discrepancy
	-0.036024
	0.016049
	87.41
	-2.245
	0.027
	[-0.0679, -0.0041]


P values for the two Group × discrepancy terms were Holm-adjusted within the same prespecified multiplicity family. For the remaining coefficients, P values are model-based tests. Confidence intervals are two-sided 95% intervals based on Satterthwaite-adjusted degrees of freedom.
Supplementary Table 6 | Variance components of the primary simultaneous-source model.
	Model component
	Variance estimate
	Standard deviation

	Face random intercept
	0.01
	0.07

	Participant random intercept
	0.04
	0.19

	Participant peer-discrepancy slope
	0.01
	0.08

	Participant societal-discrepancy slope
	0.01
	0.07

	Residual
	0.75
	0.87


The primary model was fitted to 13,310 valid trials from 87 participants and 153 faces and did not show a singular fit. Estimated correlations among participant-level random effects were 0.19 for the intercept with the peer-discrepancy slope, 0.05 for the intercept with the societal-discrepancy slope, and 0.52 between the peer- and societal-discrepancy slopes. The model used raw rating-scale discrepancies without centering or scaling, treatment coding with HC as the reference group, maximum-likelihood estimation, and an unstructured participant-level random-effects covariance.






Supplementary Table 7 | Eight-condition estimated marginal means for source-directed updating.

	Outcome
	Condition
	Cue configuration
	Cue congruency
	HC EMM (95% CI)
	MUD EMM (95% CI)

	DeltaScore_societal
	1
	dual-source
	congruent
	-0.119 [-0.139, -0.099]
	-0.069 [-0.091, -0.046]

	DeltaScore_societal
	2
	peer-aligned
	congruent
	0.034 [0.018, 0.049]
	0.015 [-0.003, 0.032]

	DeltaScore_societal
	3
	societal-aligned
	congruent
	-0.261 [-0.293, -0.229]
	-0.097 [-0.133, -0.060]

	DeltaScore_societal
	4
	dual-source
	conflict
	0.128 [0.108, 0.148]
	0.046 [0.023, 0.069]

	DeltaScore_societal
	5
	dual-source
	conflict
	0.046 [0.027, 0.065]
	0.014 [-0.007, 0.036]

	DeltaScore_societal
	6
	dual-source
	conflict
	-0.042 [-0.062, -0.022]
	0.003 [-0.021, 0.026]

	DeltaScore_societal
	7
	peer-dominant
	conflict
	-0.069 [-0.087, -0.051]
	-0.011 [-0.032, 0.010]

	DeltaScore_societal
	8
	societal-dominant
	conflict
	0.011 [-0.021, 0.043]
	0.008 [-0.028, 0.044]

	DeltaScore_peer
	1
	dual-source
	congruent
	-0.119 [-0.141, -0.098]
	-0.068 [-0.092, -0.044]

	DeltaScore_peer
	2
	peer-aligned
	congruent
	-0.196 [-0.224, -0.169]
	-0.106 [-0.137, -0.075]

	DeltaScore_peer
	3
	societal-aligned
	congruent
	0.064 [0.045, 0.082]
	0.022 [0.001, 0.043]

	DeltaScore_peer
	4
	dual-source
	conflict
	0.128 [0.107, 0.150]
	0.046 [0.022, 0.071]

	DeltaScore_peer
	5
	dual-source
	conflict
	0.074 [0.053, 0.094]
	0.023 [0.000, 0.046]

	DeltaScore_peer
	6
	dual-source
	conflict
	0.040 [0.019, 0.062]
	-0.001 [-0.026, 0.024]

	DeltaScore_peer
	7
	peer-dominant
	conflict
	0.044 [0.015, 0.073]
	0.007 [-0.026, 0.040]

	DeltaScore_peer
	8
	societal-dominant
	conflict
	-0.028 [-0.046, -0.010]
	-0.017 [-0.038, 0.004]


Estimated marginal means (EMMs) and 95% confidence intervals were obtained from the supplementary eight-condition mixed-effects models. The eight-condition analysis separated Conditions 4–6 rather than treating them as a single dual-source conflict cell. Values are reported as EMM [95% CI]. 

Supplementary Table 8 | Empirical parameter recovery from 20 simulations per participant and generating model, reported separately by group.
	Model
	Group
	Parameter
	Refits
	Bias
	RMSE
	r
	95% coverage

	Independent-source
	HC
	b0
	980
	0.0009
	0.0810
	0.926
	0.941

	Independent-source
	HC
	ωp
	980
	0.0004
	0.0256
	0.971
	0.942

	Independent-source
	HC
	ωg
	980
	−0.0010
	0.0242
	0.955
	0.946

	Independent-source
	MUD
	b0
	760
	−0.0024
	0.0638
	0.959
	0.951

	Independent-source
	MUD
	ωp
	760
	−0.0000
	0.0193
	0.939
	0.937

	Independent-source
	MUD
	ωg
	760
	−0.0006
	0.0183
	0.966
	0.954

	Equal-weight composite
	HC
	b0
	980
	0.0054
	0.0850
	0.919
	0.953

	Equal-weight composite
	HC
	ωs
	980
	−0.0028
	0.0382
	0.973
	0.948

	Equal-weight composite
	MUD
	b0
	760
	−0.0005
	0.0703
	0.951
	0.945

	Equal-weight composite
	MUD
	ωs
	760
	0.0013
	0.0259
	0.971
	0.962

	Convergence-amplification
	HC
	b0
	980
	0.0003
	0.0786
	0.931
	0.947

	Convergence-amplification
	HC
	ωp
	980
	−0.0006
	0.0338
	0.954
	0.873

	Convergence-amplification
	HC
	ωg
	980
	−0.0007
	0.0323
	0.906
	0.876

	Convergence-amplification
	HC
	γ
	980
	23.0166
	116.7681
	0.366
	0.867

	Convergence-amplification
	MUD
	b0
	760
	−0.0026
	0.0670
	0.956
	0.939

	Convergence-amplification
	MUD
	ωp
	760
	−0.0005
	0.0267
	0.897
	0.824

	Convergence-amplification
	MUD
	ωg
	760
	−0.0003
	0.0238
	0.914
	0.841

	Convergence-amplification
	MUD
	γ
	760
	9.4982
	165.8011
	0.295
	0.757


Bias is the recovered value minus the generating value. Coverage denotes empirical coverage of nominal 95% Wald intervals. Refits equal the number of participants multiplied by 20 simulations.
Supplementary Table 9 | Leave-one-participant-out prediction performance of the equal-weight composite model.
	Group
	n
(participants; trials)
	r
	RMSE
	MAE
	MSE reduction vs
no update
(95% CI)
	MSE reduction vs
intercept-only
(95% CI)
	Source-specific
increment vs composite
(95% CI)

	HC
	49; 7,497
	0.328
	1.080
	0.722
	11.3% [6.9%, 14.6%]
	10.9% [6.6%, 14.2%]
	0.7% [−0.3%, 1.6%]

	MUD
	38; 5,813
	0.163
	0.806
	0.383
	2.7% [−0.7%, 5.2%]
	3.0% [0.2%, 5.2%]
	−0.1% [−0.5%, 0.0%]


Pearson's r, RMSE, and MAE compare observed and predicted trial-wise rating change (ΔR) for the equal-weight composite model. Relative MSE reduction = 100 × [1 − MSEmodel/MSEbaseline]; positive values indicate lower error. MSE was aggregated across all held-out trials within each diagnostic group. Confidence intervals are participant-cluster bootstrap 95% CIs, retaining all trials from each resampled participant. The source-specific increment compares the source-specific model with the equal-weight composite model; negative values indicate higher source-specific MSE.
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Supplementary Figure S1 | Simulation-based model-identifiability analysis. 
Across the parameter grid, correct recovery ranged from 0.15–0.75 for the independent-source model, 0.95–0.98 for the equal-weight composite model, and 0.02–0.58 for the convergence-amplification model. Reduced recovery was concentrated when source weights were near equal or γ was close to zero, where candidate models yield closely matched trial-wise predictions. Although the equal-weight composite model showed high recovery when it generated the data, this pattern partly reflects its simpler and partially nested structure.
(A) Confusion matrix for empirical-parameter model recovery, with generating models in rows and recovered models in columns. (B–D) Recovery accuracy for the independent-source, equal-weight composite, and convergence-amplification models across residual-noise multipliers and peer–societal signal correlations. (E) Recovery of the convergence-amplification model across residual noise and γ. (F) Pairwise misclassification probabilities between the independent-source and equal-weight composite models under asymmetric, moderate, and near-equal source-weight structures. Each parameter cell is based on 100 simulations.
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