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gradually increased. We use a learning rate of 0.001 in all of our experiments. This setting is a common setting in deep learning applications. **Variable Importance for Dimensionality Reduction** A typical problem in statistics and machine learning is dimensionality reduction. Dimensionality reduction can be viewed as a project of reducing the number of features of the data, or, from a machine learning perspective, to map the original high-dimensional data to a low-dimensional data. However, by doing this, the original data becomes noisy. An example is shown in Figure \[fig:moons\]. The left

image shows the original data, and the right one shows the data after dimensionality reduction. It can be seen that the right image contains the original data more precisely, as there are fewer distracting objects. However, when the data is visualized, it is still difficult to determine which data points belong to the original data. Therefore, we propose a method for variable importance for dimensionality reduction. In the experiment, we generate 100 2D moons from the 3D-SRE dataset. The total number of samples is 36,000. We apply the 2D-SRE method on the data and obtain the data on the left side in
Figure \[fig:moyi\]. Then we apply the proposed variable importance method to the data. The left image in Figure \[fig:moyi\] shows the original data, while the right one shows the data after applying the variable importance method. We can see that the variable importance method can help us to reduce the complexity of the original data by finding some of the most important variables. For example, in the right image, we can see that the shapes and the sun position are the two
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