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S1 Appendix Alignment: Making the measure 𝒔𝟒 comparable across clusters of different 3 

size. 4 

When applying the measure 𝑠$ to clusters of different size N, the results can be slightly 5 

misleading. The larger the cluster, the more unlikely it becomes that all raters agree for one 6 

specific area and that we can observe extreme results such as area-specific positive rates of 7 

exactly 0/N or N/N. To address this issue, the following approach was used in Figure 4, 8 

aiming to apply the measure to nine different clusters: The smallest cluster size Nmin = 13 9 

over all clusters of interest was determined, from each cluster 1000 random samples of size 10 

13 were drawn, and the average distribution of the area-specific positive rate was used for 11 

the visualization and the computation of 𝑠$.  12 
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 14 

S2 Appendix Search Strategy: A search strategy to identify clusters of raters with a 15 

common notion. 16 

A common notion can already be detected at the level of pairs of raters: If two raters agree 17 

on nearly all areas, this is an indication for a common notion. Consequently, a rather natural 18 

search strategy is to start with all pairs of raters with some evidence for a common notion, 19 

and then to try to find triples, quadruples etc by adding a rater and selecting those clusters 20 

with high values of the target function, ie, the value of 𝑠$	for the cluster.  21 

However, there are some challenges to implementing such a strategy:  22 



• Since there are some areas with a high positive rate and some areas with a very low 23 

positive rate when considering all raters, it has to be expected that we observe signs 24 

for a common notion for all pairs.  25 

• The values of the target function are affected by random fluctuations in the data. With 26 

increasing size of the clusters, the number of possible clusters increases, and the 27 

maximal value achieved within clusters of equal size reflects to an increasing degree 28 

the random noise. Hence, comparisons of the value of the target function across 29 

clusters of different size should be avoided.  30 

• If there is an optimal cluster of raters of size 𝑁 and there is another optimal cluster of 31 

size 𝑁 + 2 which can be constructed by adding two raters, there is no guarantee that 32 

the two subsets of size N+1 which can be built by adding one rater are among the 33 

optimal ones at size N+1.  34 

• If there exist for one size an optimal subset, there will be many other subsets similar to 35 

this subset differing by one or a few raters and with a similar value of 𝑠$. Since we were 36 

interested in finding different subsets of raters with distinctly different notions, it is 37 

important to ensure that one subset is not dominating the search strategy.  38 

To address these issues, the following search strategy was used. The starting point are all 39 

pairs of raters defining the candidate subsets of size 2. Candidate subsets with more than 40 

two raters are then constructed using the following recursive algorithm:  41 

• From all subsets of size 𝑁 − 1 candidate subsets of size 𝑁 are constructed by adding 42 

one rater.  43 

• A subset can generate maximally 𝐾 new subsets, ie, only the 𝐾 new subsets with 44 

maximal value of the target function are kept.  45 



• From the remaining subsets of size 𝑁 all subsets are removed, for which there exists 46 

more than 𝐾 subsets with a higher value of the target function and only differing by 47 

one rater.  48 

The resulting list of candidate subsets was systematically searched for pairs of non-49 

overlapping subsets. Within pairs of subsets with the same overall size (ie, the sum of the 50 

sizes of the two subsets), the pair with maximal value of the sum of the values of the target 51 

function weighted by the subset size was selected. These values tend to decrease with 52 

increasing size, but a rather distinct decrease was observed when reaching a size of 21. This 53 

way, the clusters A and D were identified.  54 

We extended the previous step by looking for triples of non-overlapping subsets. However, 55 

this resulted only in a suggestion to split the cluster A with 15 raters into two subsets and 56 

adding some raters. Taking into account that the 15 raters already defined a cluster with a 57 

very clear common notion, this new solution was not regarded as useful.  58 

Finally, the whole search strategy was repeated excluding the raters of cluster A and D 59 

identified so far. This resulted in the two clusters B and C with five raters.  60 

In the search strategy, the value of 𝐾 was set to 3 for 𝑁 ≥ 4. Only for 𝑁 = 3 the value 5 was 61 

used.  62 
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S1 Fig: The pairwise similarity across raters expressed by Cohens’ kappa and visualized by a 74 
dendrogram based on application of the average linkage clustering technique. Letters 75 
indicate raters from the identified clusters A-D. 76 
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