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Supplementary Materials
Sensitivity (d-prime) and Response Bias (beta) analysis of the reversed setting of signal and noise
[bookmark: _Hlk119396939]	To ensure that the signal detention theory measures in our study are independent of the setting of signal and noise, we reversed the setting of signal and noise. Specifically, the signal was defined as when the test face was more disgusted than the set’s mean while the noise was defined as when the test face was more neutral than the mean of face set. Thus, when the test face was more disgusted than the set’s mean, as hit was counted as the participants selecting ‘more disgusted’. On the contrast, a false alarm was counted as the participants selecting ‘more neutral’ when the test face was actual more neutral. The participant would be excluded from analysis if his/her measures (d-prime, estimated expression number) exceeded 2.5 SDs of the overall by-participant mean in either the consistent or the inconsistent condition. Specifically, two participants excluded because their measures (d-prime) greater than 2.5 SDs of the overall by-participant mean in Experiment 1. 
Results
Experiment 1 
A paired comparison showed that the d-prime in the consistent condition (M = 1.845, SD = 0.289) was significantly higher than in the inconsistent condition (M = 1.742, SD = 0.244), t (41) = 2.739, p = 0.009, Cohen’s d = 0.423 (see Supplemental Fig. 1A). A similar paired comparison showed there was no difference on beta between the consistent condition (M = 1.229, SD = 0.689) and the inconsistent condition (M = 1.172, SD = 0.643), t (41) = 1.159, p = 0.253, Cohen’s d = 0.179.
Experiment 2
[bookmark: _Hlk119396966]A paired comparison showed that the d-prime in the consistent condition (M = 1.910, SD = 0.336) was significantly higher than in the inconsistent condition (M = 1.781, SD = 0.292), t (42) = 3.716, p < 0.001, Cohen’s d = 0.567 (see Supplemental Fig. 1B). With a similar paired comparison, there was no significant difference on beta between the consistent condition (M = 1.002, SD = 0.627) and the inconsistent conditions (M = 1.007, SD = 0.580), t (42) = 0.005, p = 0.996, Cohen’s d = 8.011×10-4.
We used a mixed ANOVA with one within-subjects factor (context consistency: consistent vs. inconsistent) and one between-subjects (experiment: Experiment 1 vs. Experiment 2) to compared the effects of consistency condition on the d-prime in Experiment 1 and 2. There was a significant main effect of consistency, F(1,83) = 20.594, p < 0.001, ηp2 = 0.199, indicating participants’ emotional discrimination sensitivity in consistent condition were better than those in inconsistent condition. Neither the main effect of experiment (F(1,83) = 0.809, p = 0.371, ηp2 = 0.010) nor the interaction between experiment and consistent condition (F(1,83) = 0.264, p = 0.609, ηp2 = 0.003) were significant.
[image: ]
Supplemental Fig. 1 Results of Experiment 1&2 A The discrimination sensitivity (d-prime) in Experiment 1. B The discrimination sensitivity (d-prime) in Experiment 2. In plots A and B, these raincloud plots combined the illustration of data distribution, mean with SEM, boxplot, and individual data. **p < 0.01. *** p < 0.001.

Ideal observer analysis
We used a straightforward and conservative linear pooling model of ensemble coding (i.e., ideal observer analysis, Karaminis et al., 2017; Sweeny et al., 2015) to assess the different amount of information that participants integrated into their ensemble codes between the consistent and the inconsistent background conditions in the ensemble emotion discrimination task. For each participant, we simulated early-stage noise in the perception of each face’s emotion by centering a Gaussian-shaped sampling distributions centered on the actual emotional intensity of the faces with a standard deviation equal to 2.5 emotional units (Karaminis et al., 2017). Then, we simulated ensemble integration as the linear mean of each subset (N = 1 ~ 3) or the linear mean of a full set (N = 4) of noise-perturbed faces. No additional noise was added in the average step. Similarly, the test face was also simulated through the same method as above. At last, we compared the average value and the test value to determine the ideal observer’s response. We completed this procedure 50,000 times and calculated the accuracy of the ideal observer’s responses when different numbers of faces (N = 1, 2, 3, 4) would have been integrated. For an ideal observer, the discrimination threshold was determined by fitting the simulated correct ratios as we did on observed correct rates in human participants. In order to estimate the number of expressions that best accounted for the participant’s actual performance, we fitted a power curve to the decline in the ideal observer’s discrimination thresholds with an increasing number of expressions. The intersection of each participant’s actual 75% threshold and the fit curve yielded the estimated expression number for each participant.
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