	Test
	Samples included
	Percent misclassified
	Multivariate analysis

	
	
	
	

	BRAF Mut vs BRAF wt
	 
	

	Single-tree
	Entire cohort
	18.2
	Scatter, Nesting, Pigment, Age, Cell shape

	 
	Samples with no missing values
	14.1
	

	Multivariate Logistic Regression (tree)
	Entire cohort
	20
	

	 
	Samples with no missing values
	18.3
	NA

	Multivariate Logistic Regression (BIC)  
	Entire cohort
	16.6
	Scatter, Nesting, Cell size, Age

	 
	Samples with no missing values
	16.9
	

	Random Forests
	Samples with no missing values
	9.2
	NA

	BRAF Mut vs NRAS Mut
	 
	

	Single-tree
	Entire cohort
	19.3
	Scatter

	 
	Samples with no missing values
	13.1
	

	Multivariate Logistic Regression (tree)
	Entire cohort
	15.4
	NA

	 
	Samples with no missing values
	13.1
	

	Multivariate Logistic Regression (BIC)  
	Entire cohort
	No convergence
	

	 
	Samples with no missing values
	
	

	Random Forests
	Samples with no missing values
	15.1
	NA

	BRAF Mut vs Neither Mut
	 
	 
	

	Single-tree
	Entire cohort
	19.8
	Scatter, Acral, CSD, noCSD groups, Pigment

	 
	Samples with no missing values
	18.3
	

	Multivariate Logistic Regression (tree)
	Entire cohort
	22
	

	 
	Samples with no missing values
	20.9
	NA

	Multivariate Logistic Regression (BIC)  
	Entire cohort
	14.7
	Scatter, Nesting, Cell size, Age

	 
	Samples with no missing values
	16.5
	

	Random Forests
	Samples with no missing values
	10.4
	NA

	NRAS Mut vs Neither Mut
	 
	 
	

	Single-tree
	Entire cohort
	-
	

	 
	Samples with no missing values
	 
	

	Multivariate Logistic Regression (tree)
	Entire cohort
	-
	

	 
	Samples with no missing values
	 
	NA

	Multivariate Logistic Regression (BIC)  
	Entire cohort
	No convergence
	

	 
	Samples with no missing values
	
	

	Random Forests
	Samples with no missing values
	24.3
	NA


Table S6. Proportion of misclassified cases using different statistical procedures using four binary predictions with all (morphological and demographic) variables. Base prediction rate (defined as proportion of the minority class) were 47, 26, 44 and 31% for the entire cohort in each of the four pair-wise comparisons, respectively. Multivariate Logistic Regressions were fit with the variables selected using the single tree (tree) and using BIC model selection criterion (BIC).  The misclassification rate is shown for the entire cohort as well as for samples for which none of the variables are missing. For methods which allow extraction of the independently associated variables those that were found to be significant are shown in the final column. 

