
    
      Fig. 3. 

      
        [image: thumbnail]
      

      
        A1 distribution of our total sample. A1 is defined as the averaged strength of the m = 1 mode of the Fourier decomposition for each stellar particle within the radial range R50 − 1.4R90. The black line represents the threshold used to distinguish between lopsided (orange) and symmetric galaxies (blue). The dashed distributions represent the incorrect classifications of the galaxies made by SMOTE + RF for testing set, as we discuss later in Sect. 4. The dashed purple distribution represents the actual symmetric galaxies classified by the model as lopsided galaxies [image: equation], and the dashed green distribution represents the actual lopsided galaxies classified by the model as symmetric galaxies [image: equation]. Each distribution has in parenthesis their respective number.

      

    

  
    
      Fig. 5. 

      
        [image: thumbnail]
      

      
        Confusion matrix for the testing set of the best model, SMOTE + RF. The x axis is the predicted class or predicted label, and the y axis is the actual class or actual label. The percentage with respect each type of galaxy set is on parenthesis.

      

    

  
    
      Table 4. 

      Feature Importance of each parameter calculated by PERMUTATION_IMPORTANCE_ for SMOTE + RF.

      
        


	Rank
	Feature
	Score





	1
	μ*
	0.242930 ± 0.010621



	2
	TP
	0.072285 ± 0.003824



	3
	SFR
	0.047444 ± 0.005302



	4
	DT
	0.009005 ± 0.002047



	5
	Λ(R)
	0.006586 ± 0.002012



	6
	M50
	0.006234 ± 0.000864



	7
	c/a
	0.004205 ± 0.000934



	8
	C
	0.003042 ± 0.003434



	9
	R50
	0.001760 ± 0.002815



	10
	Rext
	0.000721 ± 0.000990





      

    

  
    
      Fig. 7. 

      
        [image: thumbnail]
      

      
        Radial profiles of A1 for our four classification cases, calculated as the median of A1 for each bin with respect to R90. The fuchsia and blue distributions represent the correctly classified lopsided galaxies [image: equation] and symmetric galaxies [image: equation], respectively. The green distribution represents symmetric galaxies pre-classified as lopsided [image: equation] and the purple distribution represents lopsided galaxies pre-classified as symmetric [image: equation]. The shaded areas represent the 25th and 75th percentiles of each sample.

      

    

  
    
      Table 5. 

      Metric scores of the SMOTE + RF model on the testing set, using only observational parameters.

      
        


	Metric
	Score





	Precision
	0.691 ± 0.012



	TPR
	0.770 ± 0.018



	F1-score
	0.728 ± 0.009



	ROC-AUC
	0.799 ± 0.009



	TNR
	0.827 ± 0.010



	G-mean
	0.798 ± 0.009



	Balanced-Accuracy
	0.799 ± 0.009





      

    

  
    
      Fig. 10. 

      
        [image: thumbnail]
      

      
        Left: Confusion matrix of the testing set using SMOTE + RF with only observational parameters. The x axis is the predicted class or predicted label, and the y axis is the actual class or actual label. The percentage with respect each class is on parenthesis. Right: Box plot of each observational feature from the testing set, ranked by their importance as determined by the feature permutation attribute from SMOTE + RF. Each box represents the range of the different scores obtained from a cross-validation with niter = 5. The inner dashed line represents the median value of each distribution. The whiskers on each box represent the minimum and maximum value of each distribution.
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