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Variability within experts (consistency)
Different cases generated different rates of changed responses. Case 6 generated the highest (8 out of the 20 experts changed their minds in either direction), whereas no expert changed responses in Cases 5, 8, 18, 36, 42, and 47. There were 4 cases where all experts agreed and agreed with the clinical diagnosis (100% accuracy) on both occasions: 2 epilepsy cases (Cases 5 and 8) and 2 non-epilepsy cases (Cases 18 and 42). There were 2 cases – both with a non-epilepsy clinical diagnosis - where no experts changed their mind but accuracy was imperfect: Cases 36 (85% accuracy) and 47 (95% accuracy). 

Effect of EEG and neuroimaging testing
Additional testing was requested in 665 of the 1,000 expert-case combination on occasion 1, and in 688 combinations on occasion 2. Additional testing was requested both times in 572 combinations. In 209 combinations, it was requested on one occasion but not on the other. In 219 combinations, no extra testing was requested on either occasion.  
Bypassing additional testing may be an indicator that a case is perceived as easy. For the 219 cases in which no testing was requested, there is nearly perfect occasion-to-occasion consistency, with 213 of 219 (97%) judgments repeated. Within these cases, percent agreement about the diagnosis was also high 95%, and the final diagnosis matched the clinical diagnosis in 82% of cases. 
Combinations where additional testing was requested on only one of the two occasions can be regarded as cases perceived to be of intermediate difficulty. For these, there was lower consistency in the conclusions reached by the same expert across the two occasions (147 of the 209; 70%) judgements repeated, and low reliability (49% agreement between experts). In addition, these cases also provide some insight into the value added of the EEG and neuroimaging toward reaching the final diagnosis. Since the same experts, looking at the same cases, gave a diagnosis once with the benefit of an EEG and neuroimaging and once without it, we can compare the two conclusions. The probability of making a positive diagnosis is slightly lower after being presented with EEG/neuroimaging than without it (0.43 vs 0.48), which may reflect experts’ higher likelihood to order EEG/neuroimaging to finally rule-out a case suspected of not having epilepsy rather than to rule in epilepsy. 
Finally, the 572 situations where EEG was requested on both occasions may denote that the clinical information (question 1) of these cases was the most challenging. Nevertheless, in these cases between-expert agreement was moderately high (84%) and consistency was perfect (100%), suggesting that perhaps the EEG/neuroimaging data (question 2) subsequently made these cases “easy”.

Testing whether collegiality might improve diagnostic accuracy. 
We explored whether pooling judgements improves accuracy, in two ways. First, we split the 20 experts randomly into 2 groups of 10 each, and treated one group’s consensus as “truth”, while the other group serves as 'consultants’. We calculated the probability of arriving at the correct diagnosis by pooling (taking the group consensus) of judgements from 1, 2, …, 10 experts. In this scenario, pooling judgements increases accuracy from 81% for 1 expert to 91% with 10 experts (Figure S3, upper panel). Second, we considered truth to be the clinical diagnosis. In this scenario, accuracy ranges from 71% to 75%, with no significant improvement with increasing numbers of experts (Figure S3, lower panel).  

Post-hoc qualitative case analysis
Five authors (JRM, WZ, RK, ISS, WYK) reviewed all 50 cases after the study was completed. Each case was evaluated regarding multiple clinical, electrographic, and radiographic variables that are considered relevant for diagnosing patients with epilepsy vs. non-epilepsy. In these analyses, we categorized cases in two ways: based on (a) the clinical diagnosis and (b) the diagnosis as per the expert group consensus. Fisher’s exact test and Mann-Whitney U Test were used to compare categorical and continuous variables, respectively, across groups. This data is summarized in Supplemental Table 1.
	Considering the clinical diagnosis as the gold standard, the variables that were significantly different between both groups (epilepsy vs. non-epilepsy) were sex, age at seizure onset, and IED on EEG. The former is likely due to cohort imbalance. The higher frequency of IEDs in the epilepsy group is expected given that IEDs are the primary electrographic biomarker of epilepsy12. Patients with epilepsy had an earlier age at seizure onset – this may be explained by the U-shaped bimodal distribution of epilepsy where the highest rates are seen in younger individuals and older adults13.
	Considering the expert group consensus as the gold standard, the variables that were significantly different between both groups (epilepsy vs. non-epilepsy) were age at initial evaluation and IED on EEG. These two observations are also in alignment with the explanations discussed above.
	None of the other variables were significantly more frequent in either group (epilepsy or non-epilepsy). Nonetheless, there was a trend toward some variables being more frequent in epilepsy patients: convulsive seizure, presence of tongue biting, witnessed seizure, presence of epilepsy risk factors, intellectual disability/autism spectrum disorder and/or dysmorphism, and epileptogenic lesion on neuroimaging. Conversely, there was a trend toward migraine being more frequent in non-epilepsy patients. Lack of statistical significance for these trends in our data is likely related to the limited sample size of 50 cases.

