Accuracy of ancestral state reconstruction for non-neutral traits
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Table S1. Summary of output for binary logistic regression model of the form
Presence of error ~ (q01 + q10 + mu0 + mu1 + log(transitions))* Method
Coefficient estimates are given in the link scale, i.e. they represent the effect on a log(odds) scale. Positive coefficients correspond to terms with a multiplicative effect on the odds of an error that is greater than 1. BiSSE was set as the baseline level of the Method factor.
	Term
	Estimate
	Std. error
	Z value
	P-value

	Intercept
	-4.92213
	0.04288
	-114.776
	< 0.001

	q01
	11.83025
	0.36219
	32.663
	< 0.001

	q10
	12.98848
	0.29152
	44.554
	< 0.001

	
	1.05633
	0.03302
	31.993
	< 0.001

	
	0.18429
	0.03224
	5.715
	< 0.001

	log(transitions)
	1.23054
	0.01648
	74.677
	< 0.001

	Method Mk2
	-0.34506
	0.06236
	-5.533
	< 0.001

	Method MP
	-0.68347
	0.06435
	-10.622
	< 0.001

	q01:Method Mk2
	-1.61271
	0.51806
	-3.113
	0.002

	q01:Method MP
	5.97731
	0.52522
	11.381
	< 0.001

	q10:Method Mk2
	-0.94151
	0.41681
	-2.259
	0.024

	q10:Method MP
	-1.32839
	0.42732
	-3.109
	0.002

	:Method Mk2
	0.25271
	0.04734
	5.339
	< 0.001

	:Method MP
	0.6886
	0.04857
	14.177
	< 0.001

	:Method Mk2
	-0.17986
	0.04606
	-3.905
	< 0.001

	:Method MP
	-0.25017
	0.04705
	-5.317
	< 0.001

	log(transitions):Method Mk2
	0.17442
	0.02398
	7.275
	< 0.001

	log(transitions):Method MP
	0.13997
	0.02405
	5.819
	< 0.001
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Figure S1.  Mean error rates (based on raw scores) for the deepest decile compared to the deepest percentile for 720 different scenarios. The linear regressions reported in the legend are constrained to go through (0,0).  
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Figure S2.  Error rates versus proportion of tips in state 0 for scenarios with both equal and unequal rates of speciation.  Each point is the mean error rate for a parameter set for trees with 400 tips.  The curves are quadratic regressions.  



[image: ]
Figure S3. Predictions from a logistic regression model that fit the presence of an incorrect inferred state to the categorical main effect of method, the continuous main effects of log(#transitions), µ0, µ1, q01, q10 and interaction effects between Method and the other variables. The model was fit to data from 400 tip simulations across 500 repetitions of the 144 scenarios where λ0 = λ1= 1. For predictions = 0.25 and q10 = 0.05. From left to right the panels show predictions where log(transitions) is equal to 1, 2 or 3. 
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[bookmark: _Hlk24541624]Figure S4.  Error rates (based on quantised scores) versus incidence of ambiguous nodes.  Each point is the mean value for a parameter set for trees with 400 tips.  The dashed line is the 1:1 relationships; solid lines are least squares regressions.  
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Figure S5. Comparison of error rates (based on raw scores) for 32 “corner case” scenarios with (A) 1600 tips or (B) 100 tips to error rates for scenarios with 400 tips.



a)

b)


Figure S6. Summary of a survey of 33 recent papers [references 1-33] using ancestral state reconstructions of discrete morphological/anatomical/behavioural characters (a total of 142 characters). These were the 33 most recent available papers (based on a search in Scopus for “ancestral” and “state” and “analysis”; access date 04/04/2019) that included reconstructions based on phylogenies with at least 10 tip taxa.
a) number of reconstructions binned by depth of the deepest inferred transition. 71% of reconstructions infer state changes in the deepest 20% of nodes in the tree. 
b) number of reconstructions binned by number of inferred transitions measured as a percentage of the total number of edges (i.e. the number of places at which a transition could occur). 54% of reconstructions inferred transitions on at least 5% of the edges (equivalent to 40 transitions in a tree of 400 tips).  
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