
Sigmoid classifier

E.g. Word2Vec, multi-label classifier, 
labels can be present or not present.

Possible label combinations are
captured by the Sign Pattern, 

has             as rows
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Softmax classifier

E.g. Language model, image classifier, gives a 
ranking of labels.

Possible rankings are captured by the
Ranking  Pattern

Pairwise cosine similarity of label representations (unembeddings) 
cannot tell us the probabilities (Thm 3.4)
can tell us the sign pattern (Lem 5.3.)
cannot tell us the ranking pattern (Thm 5.5)

Cosine similarities of differences of unembeddings
can tell us the ranking pattern (Thm 5.6) 

CodeArxiv

Before using cosine similarity between label representations consider:

a) Which classifier your representations are coming from and 

b) Whether cosine similarity can answer your question

Below, Cosine similarities of unembeddings are the same, 
but model 2 cannot have class 3 as top 1.

Above, 4 softmax models with the same probabilities, but different cosine similarities between unembeddings.
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