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Supplementary Materials



Analysis of error rates from the expression recognition tasks
Experiment 1
Figure S1: Experiment 1 Expression recognition error rate results for surprise and anger as a function of Poser sex presented separately for positively and negatively rated surprise stimuli. Error bars represent one standard error of the mean.


[bookmark: _Hlk209610652]Inspection of Figure S1 indicates more accurate recognition of positive surprise vs. anger, and more accurate recognition for anger vs. negative surprise for female faces, but not male faces. The results of the repeated measures ANOVA confirmed this impression. There were main effects of Poser sex, F(1,72)=24.46, p<.001, ηp²=.25, such that participants were more accurate overall recognizing male (M=5.87, SD=4.15) than female faces (M=8.63, SD=5.08) and Face group, F(1,72)=7.22, p=.009, ηp²=.09, such that participants were overall more accurate recognizing expressions of the positive surprise group (M=6.48, SD=4.87) than the negative surprise group (M=8.01, SD=4.44). There were also two-way interactions of Poser sex × Face group, F(1,72)=4.39, p=.040, ηp²=.06, and Expression × Face group, F(1,72)=18.24, p<.001, ηp²=.20, which were qualified by a significant three-way Poser sex × Expression × Face group interaction, F(1,72)=14.30, p<.001, ηp²=.17. Following up the significant three-way interaction indicated that for female faces, participants were significantly more accurate to recognize positive surprise than anger, t(72)=4.27, p<.001, dz=0.50, and significantly more accurate to recognize anger vs. negative surprise, t(72)=2.89, p=.005, dz=0.34. For male faces there was no difference in recognition accuracy for recognizing either positive, t(72)=0.63, p=.531, dz=0.07, or negative surprise, t(72)=0.27, p=.789, dz=0.03, than anger. No other effects were significant, F(1,72)<0.56, p>.458, ηp²<.01.
Experiment 2
Figure S2: Experiment 2 expression recognition error rate results for surprise and anger as a function of Poser sex presented separately for positive and negative surprise tasks. Error bars represent one standard error of the mean.



Inspection of Figure S2 suggests that participants were more accurate to recognize positive but not negative surprise than anger on female faces, but not on male faces. The results of the repeated measures ANOVA produced a significant main effect of poser sex, F(1,71)=20.14, p<.001, ηp²=.22, as participants were more accurate to recognize male (M=6.19, SD=4.68) than female faces (M=8.36, SD=5.12), and a main effect of emotional expression, F(1,71)=6.57, p=.012, ηp²=.09, as participants were overall more accurate to recognize surprise (M=6.44, SD=5.15) than anger expressions (M=8.11, SD=5.35). There were also three two way interactions, including a Poser sex × Expression interaction, F(1,71)=11.33, p=.001, ηp²=.14, a Poser sex × Face group interaction, F(1,71)=5.24, p=.025, ηp²=.07, and an Expression × Face group interaction, F(1,71)=12.26, p<.001, ηp²=.15, which were qualified by a three-way Poser sex × Expression × Face group interaction, F(1,71)=15.80, p<.001, ηp²=.18. This interaction emerged as participants were significantly more accurate to recognize positive surprise, t(71)=6.03, p<.001, dz=0.71, but not negative surprise, t(71)=0.31, p=.758, dz=0.04, than anger on female faces. For male faces, participants were no more accurate to recognize positive or negative surprise vs. anger, ts<0.14, ps>.897, dzs<0.02. The remaining face group main effect was not significant, F(1,71)=0.63, p=.429, ηp²=.01.


Figure S3: Expression recognition error rates for Experiment 3. Figures S3a, S3b, and S3c represent error rates for expressions of happiness and anger, awe and anger, and pride and anger, respectively, as a function of poser sex. Error bars represent one standard error of the mean.
 
Experiment 3
Happiness vs. Anger.
As seen in Figure S3a, there was a significant Poser sex × Expression interaction, F(1,96)=25.24, p<.001, ηp²=.21. Participants were significantly more accurate to recognize happiness than anger on female faces, t(96)=2.83, p=.006, dz=0.29, and more accurate to recognize anger than happiness on male faces, t(96)=4.12, p<.001, dz=0.42. The main effects of poser sex and expression were not significant, all Fs<0.44, p>.510, ηp²<.01.
Awe vs. Anger.
As seen in Figure S3b, a main effect of poser sex, F(1,102)=6.01, p=.016, ηp²=.06, was fully qualified by a significant Poser sex × Expression interaction, F(1,102)=28.63, p<.001, ηp²=.22. On female faces, participants were more accurate to recognize awe than anger, t(102)=3.52, p<.001, dz=0.35, but on male faces they were more accurate to recognize anger than awe, t(102)=3.40, p<.001, dz=0.33. The main effect of expression was not significant, F(1,102)<0.01, p=.978, ηp²=.04.
Pride vs. Anger
Error rates. As seen in Figure S3c, participants were more accurate to recognize expressions on male than on female faces, F(1,99)=15.71, p<.001, ηp²=.14. Participants were also more accurate to recognize anger than pride, F(1,99)=29.42, p<.001, ηp²=.23. The interaction between poser sex and expression was not significant, F(1,99)=0.77, p=.383, ηp²=.01.



Pleasantness Ratings and Identification Accuracy Analyses by Poser Sex
Experiment 1
Results
Analyses.  Valence ratings were obtained only for the positive surprise expressions and their respective happy counterparts and for the negative surprise expressions and their respective angry counterparts (48 stimuli). They were submitted to a 4 (Expression: happiness, positive surprise, negative surprise, anger) × 2 (Poser sex: female vs. male) repeated measures ANOVA. Expression identification data were obtained for all 72 stimuli (2 Face groups x 3 expressions x 2 poser sexes x 6 posers). Correct expression identification percentages from the rating task were submitted to a 2 (Face group: positive surprise vs. negative surprise) × 3 (Expression: happiness, surprise, anger) × 2 (Poser sex: female, male), repeated measures ANOVA. 
Pleasantness Ratings. Overall, participants rated female faces as more pleasant than male faces, F(1,78)=15.61, p<.001, ηp2=.17. There was also a significant main effect of emotion, F(3,76)=218.47, p<.001, ηp²=.90. Happy expressions were rated as significantly more pleasant than positive surprise expressions, t(78)=13.80, p<.001, dz=1.55, which were rated significantly more pleasant than negative surprise expressions, t(78)=14.73, p<.001, dz=1.66, which in turn were rated as significantly more pleasant than anger expressions, t(78)=17.10, p<.001, dz=1.92. This emotion effect was moderated by poser sex, F(3,76)=28.45, p<.001, ηp²=.53. Follow up analyses indicated that both positive surprise, t(78)=7.49, p<.001, dz=0.83, and happy expressions, t(78)=4.61, p<.001, dz=0.52, were rated as more pleasant when expressed by a woman than a man. For negative surprise expressions, pleasantness ratings did not differ as a function of poser sex, t(78)=1.92, p=.058, dz=0.22. Anger was rated as more pleasant on male than on female faces, t(78)=3.09, p=.003, dz=0.35.
Expression Identification Accuracy. Overall, participants were significantly more accurate to identify the intended expression on female than on male faces, F(1,78)=149.34, p<.001, ηp²=.66. There was a significant main effect of expression, F(2,77)=200.14, p<.001, ηp²=.84, as participants were more accurate to identify happy compared to angry, t(78)=15.14, p<.001, dz=1.70, and surprised expressions, t(78)=15.45, p<.001, dz=1.74. Identification accuracy for anger and surprise expressions did not differ, t(78)=0.36, p=.719, dz=0.04. There was also a significant main effect of the surprise factor, F(1,78)=92.93, p<.001, ηp²=.54, which was moderated by a significant Face Group × Expression interaction, F(2,77)=52.46, p<.001, ηp²=.58. This interaction emerged as participants were significantly more accurate to identify positive than negative surprise, t(78)=10.43, p<.001, dz=1.17, but no more accurate to recognize the happy, t(78)=0.78, p=.436, dz=0.09, or angry expressions, t(78)=0.68, p=.499, dz=.08, of posers in these two face groups. There was also a Poser sex × Expression interaction, F(2,77)=84.09, p<.001, ηp²=.69, as participants were more accurate to recognize surprise, t(78)=2.15, p=.034, dz=0.24, and anger expressions, t(78)=14.21, p<.001, dz=1.60, shown by men compared to women, whereas for happy expressions no difference emerged, t(78)=1.79, p=.077, dz=0.20. No other effects were significant, all F<0.49, p>.620, ηp²<0.06 
Experiment 2
Results
Pleasantness Ratings. The results of the repeated measures ANOVA indicated that female faces were, overall, evaluated as more positive than male faces, F(1,83)=28.54, p<.001, ηp²=.26. There was also a significant main effect of expression, F(3,81)=224.93, p<.001, ηp²=.89. Happiness expressions were rated as significantly more pleasant than positive surprise expressions, t(83)=10.88, p<.001, dz=1.19, which were rated as significantly more pleasant than negative surprise expressions, t(83)=16.14, p<.001, dz=1.76, which were rated as significantly more pleasant than anger expressions, t(83)=14.70, p<.001, dz=1.60. There was also a significant Poser sex × Emotion interaction, F(3,81)=44.80, p<.001, ηp²=.62. Following up this interaction indicated that participants rated happy, t(83)=4.52, p<.001, dz=0.49, and positive surprise expressions, t(83)=10.24, p<.001, dz=1.12, as more pleasant when encountered on a female than on a male face. On the other hand, negative surprise expressions were rated as relatively more pleasant when expressed on male rather than female faces, t(83)=3.73, p<.001, dz=0.41. Angry expressions were rated as no more positive or negative on male or female faces, t(83)=1.76, p=.082, dz=0.19.
Expression Identification Accuracy. Overall, participants were more accurate to recognise expressions on female than on male faces, F(1,83)=123.25, p<.001, ηp²=.60. There was also a main effect of expression, F(2,82)=171.57, p<.001, ηp²=.81, and a main effect of face group, F(1,83)=62.70, p<.001, ηp²=.43, subsumed under a significant Expression × Face group interaction, F(2,82)=38.19, p<.001, ηp²=.48. This interaction emerged as participants were comparably accurate to identify happy expressions regardless of whether the poser’s surprise expressions were evaluated as relatively positive or negative, t(83)=0.52, p=.602, dz=0.06. Participants were more accurate to identify the angry expressions in the subset of posers who contributed a positively surprised face than a negatively surprised face, t(83)=3.04, p=.003, dz=0.33, and were more accurate to identify positively than negatively surprised expressions, t(83)=8.41, p<.001, dz=0.92. A significant Poser sex × Expression interaction also emerged, F(2,82)=70.13, p<.001, ηp²=.63, as participants were no more accurate to recognize happy expressions posed by men than women, t(83)=0.65, p=.520, dz=0.07, but were more accurate to recognize surprise, t(83)=4.85, p<.001, dz=0.53, and angry expressions, t(83)=11.14, p<.001, dz=1.21, when posed by men than women.
Experiment 3
Results
Analyses.  Stimulus pleasantness ratings and identification accuracy proportions were submitted to 2 (Poser sex: female, male) × 6 (Expression: happiness, awe, pride, sadness, disgust, anger) repeated measures ANOVAs.
Pleasantness Ratings. Stimulus pleasantness ratings depended on poser sex as the ANOVA found a significant main effect of Poser sex, F(1,113)=4.27, p=.041, ηp²=.04, and a main effect of expression, F(5,109)=176.03, p<.001, ηp²=.89, which were moderated by a significant Poser sex × Expression interaction, F(5,109)=10.45, p<.001, ηp²=.32. Follow up comparisons indicated that participants rated male faces as more pleasant than female faces when expressing pride, t(113)=4.47, p<.001, dz=0.15, but rated female faces as more pleasant than male faces when they expressed awe, t(113)=4.21, p<.001, dz=0.39, anger, t(113)=3.60, p<.001, dz=0.34, or sadness, t(113)=2.60, p=.010, dz=0.24. Pleasantness ratings did not differ between male and female faces for expressions of happiness and disgust, all t<0.40, p>.687, dz<0.04.
Expression Identification Accuracy. Overall, expressions were recognised with comparable accuracy on male and female faces, F(1,113)=1.90, p=.170, ηp²=.02. There was, however, a main effect of expression, F(5,109)=242.45, p<.001, ηp²=.92. Identification accuracy was highest for happiness, which was significantly higher than sadness, t(113)=2.63, p=.010, dz=0.25. Sadness and disgust did not differ in accuracy, t(113)=0.38, p=.707, dz=0.03, but disgust was recognised with greater accuracy than anger, t(113)=6.76, p<.001, dz=0.63. Anger was recognised with greater accuracy than pride, t(113)=13.16, p<.001, dz=1.23, and pride was recognised with greater accuracy than awe, t(113)=2.71, p=.008, dz=0.25, which was recognised with the least accuracy. There was also a significant Poser sex × Expression interaction, F(5,109)=3.00, p=.014, ηp²=.12, which emerged as participants were significantly more accurate to recognise pride on male than on female faces, t(113)=3.58, p<.001, dz=0.33, but accuracy for happiness, anger, awe, disgust, and sadness did not differ between male and female faces, all t<1.28, p>.202, dz<.12.



Reanalysis of Data using Linear Mixed Effects Models
To address concerns about non-normality of response time distributions and the possible role of non-expression related stimulus properties on results, the data were reanalysed using linear mixed effects models with log transformed response times. Errors were also analysed using generalised mixed models assuming a binomial distribution. Categorical variables were coded using contrast coding (-0.5 and 0.5). These analyses were run in R 4.3.3 (R Core Team, 2024) using the lme4 (Bates et al., 2015) and LmerTest packages (Kuznetsova et al., 2017).
Initially, analyses were run using models which included random intercepts for participants and stimuli and random by participant and by stimulus slopes for theoretically relevant effects (by-stimulus slopes for emotion and by participant slopes for interactions of Face Group × Target Sex × Emotion [Experiments 1 and 2] or Target Sex × Emotion [Experiment 3]). These more complex models generally failed to converge or produced singularity issues. The most complex model to converge for most analyses included specified fixed effects, random intercepts for participants and stimuli, and random by-participant slopes for Emotion (see Equations below). In some cases, only a simpler model would run without convergence or singularity issues, and these are highlighted where relevant. In all cases the significant effects reported below were also significant in the more complex models’ results, but singularity/convergence issues were flagged. The results of these mixed effects models are also consistent with the ANOVAs reported in the manuscript, so here we report the highest order interaction (and theoretically relevant follow up comparisons) and omit theoretically irrelevant lower order interactions and main effects. Significant interactions were followed up using mixed effects models applied to relevant subsets of data.
Models for Experiments 1 and 2
· Lmer(Log_RT ~ Face Group × Poser Sex × Emotion + (1 | Image) + (1 + Emotion|Participant)
· glmer(Errors ~ Face Group × Poser Sex × Emotion + (1 | Image) + (1 + Emotion|Participant)
Model for Experiment 3
· Lmer(Log_RT ~ Poser Sex × Emotion + (1 | Image) + (1 + Emotion|Participant)
· glmer(Errors ~ Poser Sex × Emotion + (1 | Image) + (1 + Emotion|Participant)
Results
Experiment 1
Response Times. There was a significant Face Group × Poser Sex × Emotion interaction, b = -0.05, t(7974) = -4.33, p < .001, 95% CI[-0.07, -0.03]. Analysing the negative surprise and positive surprise Face Groups separately, there was no Poser Sex × Emotion interaction in the negatively surprised poser group, b = 0.01, t(3886) = 0.91, p = .363, 95% CI[-0.01, 0.02], but there was a Poser Sex × Emotion interaction in the positively surprised face group, b = -0.05, t(3949) = -5.48, p < .001, 95% CI[-0.06, -0.03]. This interaction emerged as participants were faster to categorize positive surprise than anger on female faces, b = 0.05, t(71.51) = 6.84, p < .001, 95% CI[0.03, 0.06], but not on male faces, b < 0.01, t(71.69) = 0.31, p = .759, 95% CI[-0.01, 0.02].
Errors. There was a significant Face Group × Poser Sex × Emotion interaction, b = -1.11, z = -3.24, p = .001, 95% CI[-1.78, -0.44]. Analysing the negative surprise and positive surprise Face Groups separately, there was no Poser Sex × Emotion interaction for the negatively surprise faces, b = 0.39, z = 1.67, p = .095, 95% CI[-0.07, 0.84][footnoteRef:1], but a significant interaction was observed for positively surprised faces, b = -0.72, z = 2.87, p = .004, 95% CI[-1.21, -0.23]. This interaction emerged as participants were more accurate to categorize surprise than anger expressions on female faces, b = 0.93, z = 3.55, p < .001, 95% CI[0.42, 1.44], but not on male faces, b = 0.03, z = 0.09, p = .929, 95% CI[-0.53, 0.58], [1:  This model produced a singularity warning when including random intercepts for stimuli and by-participants random slopes for emotion, so this result is based on the model including only random intercepts for participants.] 

Experiment 2
Response Times. As in Experiment 1, there was a significant Face Group × Poser sex, × Emotion interaction, b = 0.03, t(12660) = 3.20, p = .001, 95% CI[0.01, 0.05]. Looking at the positive and negative surprise Face groups separately, the Poser Sex × Emotion interaction was significant for both the positive surprise vs. anger task, b = 0.05, t(6272) = -8.17, p < .001, 95% CI[-0.07, -0.04], and the negative surprise vs. anger task, b = -0.02, t(6252) = -3.32, p < .001, 95% CI[-0.04, -0.01]. In both tasks, participants were faster to categorize surprise than anger on female faces (negative surprise task—b = 0.02, t(69.76) = 3.11, p = .003, 95% CI[0.01, 0.03], positive surprise task—b = 0.03, t(70.18) = 5.82, p < .001, 95% CI[0.03, 0.06]), but no faster to categorise surprise vs. anger on male faces (negative surprise task—b > -0.01, t(68.00) = -0.07, p = .947, 95% CI[-0.01, 0.01], positive surprise task—b = -0.01, t(70.42) = -1.61, p = .112, 95% CI[-0.02, 0.00]). The magnitude of the surprise advantage for female faces was larger in the positive surprise than in the negative surprise task, b = -0.02, t(6186) -3.53, p < .001, 95% CI[-0.04, -0.01].
Errors. Consistent with response times, there was a significant three-way Face Group × Poser Sex × Emotion interaction, b = 1.20, z = 4.41, p < .001, 95% CI[0.67, 1.73]. In the negative surprise task, there was no significant Poser sex × Emotion interaction, b = 0.07, z = 0.394, p = .694, 95% CI[-0.29, 0.44], but there was a significant Poser sex × Emotion interaction in the positive surprise task, b = -1.12, z = -5.70, p < .001, 95% CI[-1.50, -0.73]. This interaction emerged as participants were more accurate to categorize positive surprise than anger on female faces, b = 1.35, z = 5.48, p < .001, 95% CI[0.87, 1.83], but not on male faces, b = 0.08, z = 0.45, p = .651, 95% CI[-0.27, 0.43]. 
Experiment 3
Happiness task.
Response times. Consistent with the ANOVA analyses, there was a significant Face sex × Emotion interaction, b = -2.71, t(8682) = -5.08, p < .001, 95% CI[-0.03, -0.02]. Follow up analyses indicated that participants were faster to categorize happiness than anger on female faces, b = 0.04, t(94.91) = 8.75, p < .001, 95% CI[0.03, 0.05] and male faces, b = 0.01, t(94.28) = 3.17, p = .002, 95% CI[0.01, 0.02], but the categorization advantage was significantly larger for female faces.
Errors[footnoteRef:2]. As in response times, there was a significant Face sex × Emotion interaction, b = -0.85, z = -4.92, p < .001, 95% CI[-1.19, -0.51]. Follow up analyses indicated that participants were more accurate to categorize happiness than anger on female faces, b = 0.39, z = 3.23, p = .001, 95% CI[0.15, 0.63], but more accurate to categorize anger than happiness on male than on female faces, b = -0.46, z = -3.77, p < .001, 95% CI[-0.69, -0.21]. [2:  Note – The model produced singularity errors when including random intercepts for stimuli or random by-participant slopes for emotion, so this result is based on the model including only random intercepts for participants.] 

Awe task.
Response times. Consistent with the ANOVA analyses, there was a significant Face sex × Emotion interaction, b = -0.03, t(9024) = -5.61, p < .001, 95% CI[-0.04, -0.02]. Follow up analyses indicated that participants were faster to categorize awe than anger on female faces, b = 0.02, t(100.62) = -3.52, p < .001, 95% CI[0.01, 0.03], but faster to categorize anger than awe on male faces, b = -0.01, t(100.49) = -2.48, p = .015, 95% CI[-0.02, <-0.01].
Errors. As in response times, there was a significant Face sex × Emotion interaction, b = -0.97, z = -6.32, p < .001, 95% CI[-1.28, -0.67]. Follow up analyses indicated that participants were more accurate to categorize awe than anger on female faces, b = 0.48, z = 3.09, p = .002, 95% CI[0.17, 0.79], but more accurate to categorize anger than awe on male faces, b = -0.46, z = -4.36, p < .001, 95% CI[-0.67, -0.25][footnoteRef:3]. [3:  This model also produced a singularity warning when including random intercepts for stimuli and by-participants random slopes for emotion, so this result is based on the model including only random intercepts for participants] 

Pride task.
Response times. Again, consistent with the ANOVA analyses, there was a significant Face sex × Emotion interaction, b = -0.02, t(8590) = -4.21, p < .001, 95% CI[-0.03, -0.01]. Participants were faster to categorize pride than anger on female faces, b =0.02, t(97.33) = 3.62, p < .001, 95% CI[0.01, 0.03], but not on male faces, b < -0.01, t(102.94) = -1.05, p = .298, 95% CI[-0.01, 0.00].
Errors. Unlike response times, there was no significant interaction between Face sex and Emotion, b = 0.04, z = 0.25, p = .802, 95% CI[-0.26, 0.33]. Participants were, however, significantly more accurate to categorize expressions on male than female faces (main effect of Face sex, b = -0.37, z = -4.86, p < .001, 95% CI[-0.51, -0.21]), and more accurate to categorize anger than pride expressions, (main effect of emotion b = -0.55, z = -5.68, p < .001, 95% CI[-0.75, -0.36]).
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Error Rate (%)




Happiness	0.56676781003166199	0.73813413288563312	1	Female	Male	4.8109965635738829	7.2594501718213067	Anger	0.81671926432663433	0.71497023883229738	1	Female	Male	6.7869415807560101	4.6391752577319583	Sex
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