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30 sec summary

1 Closed form formula for UMAP’s true loss function.

2 Drastically reduced repulsion strength.

3 Explains why UMAP tends to over-contract embeddings.

4 Theoretically shows that the sophisticated UMAP
weights have no bene�t.

5 This effect increases with the dataset size.
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Dimension Reduction

Given x1; : : : ; xn 2 RD find layout e1; : : : ; en 2 Rd with d � D.

(a) MNIST
70000 � 786 (b) 2D PCA (c) 2D t-SNE (d) 2D UMAP

Figure 1: Dimension reduction of the vectorized, unlabelled MNIST dataset
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