SUPPLEMENTARY CODING FILE 2:
2. The fitted ellipse and its area
# Use the key "Q" as example
# Required library files
import math
import numpy as np
import matplotlib.pyplot as plt
import matplotlib.patches as pat
# Basic setting of drawing
fig = plt.figure()
ax = plt.gca()
...
# Create two arrays
x_arr = [] # store x coordinate
y_arr = [] # store y coordinate
# Read the data file
...
# Draw the figure of the scatter
plt.scatter(x_arr, y_arr, s=1, alpha=0.6, c='#F08080')
# Draw the figure of the fitting ellipse
u_x = ...
u_y = ...
# Based on the two-sided test(normal distribution), when the confidence coefficient is 95%, the upper bound of the confidence interval is u_x or u_y.
eli = pat.Ellipse((np.mean(x_arr), np.mean(y_arr)),
                  # Draw the center coordinate of the fitted ellipse
                  2 * u_x * np.std(x_arr,ddof=1) / math.sqrt(len(x_arr)),
                  2 * u_y * np.std(y_arr,ddof=1) / math.sqrt(len(y_arr)),
                  # Define the major axis and the minor axis
                  angle=math.atan(np.mean(y_arr) / np.mean(x_arr)) / math.pi*180,
                  # Define the deflection angle of the fitted ellipse
                  alpha=0.5, color='#F08080', linewidth=0)
ax.add_patch(eli)
# Show the figure
plt.show()
# Calculate the area of the fitted ellipse
Area = math.pi * \
       (u_x*np.std(x_arr,ddof=1)/math.sqrt(len(x_arr))) * \
       (u_y*np.std(x_arr,ddof=1)/math.sqrt(len(y_arr)))

