Supplemental Materials
To rule out the possibility that the pattern of number-length-component congruity effects in our P3 amplitude data was driven by statistical artifacts (specifically, harmful multicollinearity or loss of power, rather than by genuine shared variance), we conducted collinearity diagnostics and model comparisons for both experiments. In Experiment 1, the number-length-component congruity effect disappeared once log-transformed global numerical distance was added to the model. In Experiment 2, the number-length-component congruity effect was generally weak when analysed together with componential numerical distance and number length distance. Both cases raise two standard concerns in multiple regression: (a) harmful multicollinearity, which can inflate standard errors and destabilize regression coefficients, and (b) loss of power when additional predictors are included.  
We therefore focused on tolerance and variance inflation factor (VIF) statistics, and on information criteria (AIC/BIC) from model comparisons. In addition, we examined the structure of the stimulus set to clarify how log-transformed global numerical distance and number-length-component congruity are related at the design level, explaining the source of the shared variance.
Experiment 1
In Experiment 1, we examined potential multicollinearity among the predictors entered into the GLMM predicting the P3 component amplitude (300–360 ms; electrodes C1, Cz, C2, CP1, CPz, CP2, P1, Pz, P2). The predictors were number-length-component congruity (congruent, incongruent), componential numerical distance (1, 2, 3), number length distance (1, 2), and log-transformed global numerical distance.
Tolerance and VIF
From the corresponding linear model with the P3 component amplitude as the dependent variable, collinearity statistics were:

	Predictor
	Tolerance
	VIF

	number-length-component congruity
	0.98
	1.02

	componential numerical distance
	0.999
	1.001

	number length distance
	0.889
	1.124

	log-transformed global numerical distance
	0.873
	1.145



Tolerance values thus ranged from 0.873 to 0.999, and VIFs from 1.001 to 1.145. All VIFs were very close to 1 and all tolerances were high, indicating no problematic multicollinearity among the predictors in Experiment 1.
Model comparison (AIC/BIC)
To assess whether including log-transformed global numerical distance improved model fit, we compared models with and without this predictor using information criteria.
Dependent variable: P3 component amplitude
Predictors in both models: number-length-component congruity, number length distance, number-length-component congruity × number length distance, componential numerical distance 
	Experiment 1 model
	Predictors (relative to base)
	AIC
	BIC

	Without log-transformed global numerical distance
	base model
	229,930.91
	229,980.72

	With log-transformed global numerical distance
	base model + log-transformed global numerical distance
	229,855.72
	229,913.82



All information criteria are in smaller-is-better form. Both AIC and BIC were lower for the model that included log-transformed global numerical distance, indicating better fit despite the additional predictor. This supports using the model with log-transformed global numerical distance as the preferred specification in Experiment 1. The disappearance of the number-length-component congruity effect in this richer model therefore cannot be attributed to an inferior or overfitted model.

Experiment 2
In Experiment 2, we used the same set of predictors to model P3 component amplitude in the 300–360 ms window.
Tolerance and VIF
From the corresponding linear model with P3 component amplitude as the dependent variable, collinearity statistics were:
	Predictor
	Tolerance
	VIF

	number-length-component congruity
	0.989
	1.011

	componential numerical distance
	0.996
	1.004

	number length distance
	0.912
	1.096

	log-transformed global numerical distance
	0.909
	1.1



Tolerance values thus ranged from 0.909 to 0.996, and VIFs from 1.004 to 1.1. As in Experiment 1, all VIFs were near 1 and all tolerances were high, again indicating no problematic multicollinearity.
Model comparison (AIC/BIC)
We again compared models with and without log-transformed global numerical distance.
Dependent variable: P3 component amplitude
Predictors in both models: number-length-component congruity, number length distance, number-length-component congruity × number length distance, componential numerical distance  
	Experiment 2 model
	Predictors (relative to base)
	AIC
	BIC

	Without log-transformed global numerical distance
	base model
	224,672.50
	224,722.36

	With log-transformed global numerical distance
	base model + log-transformed global numerical distance
	224,499.28
	224,557.46



As in Experiment 1, both AIC and BIC were lower for the model including log-transformed global numerical distance, indicating that the richer model provides the better account of the data. The weakness of the number-length-component congruity effect in this model therefore cannot be attributed to poorer model fit.
Experiments 1 and 2
Stimulus structure and shared variance between log-transformed global numerical distance and number-length-component congruity
The statistical pattern described above is closely tied to the structure of the stimulus set. In both experiments, target stimuli were compared to a fixed standard (555), and global numerical distance was defined as the absolute difference between the target and this standard. Because global numerical distance is determined jointly by digit identity and number length, ordering trials by global numerical distance naturally produces a non-random pattern of number-length-component congruent and incongruent stimuli.
The table below illustrates this pattern for a subset of the stimuli used in the experiments. The columns list the stimulus, its global numerical distance from the standard 555, and whether the trial is number-length-component congruent or incongruent (relative to a “555” standard, where 5 is the middle digit and three digits is the middle length).
	Stimulus
	Global numerical distance
	Number-length-component congruity

	88
	467
	incongruent

	77
	478
	incongruent

	66
	489
	incongruent

	44
	511
	congruent

	33
	522
	congruent

	22
	533
	congruent

	8
	547
	incongruent

	7
	548
	incongruent

	6
	549
	incongruent

	4
	551
	congruent

	3
	552
	congruent

	2
	553
	congruent

	2222
	1667
	incongruent

	3333
	2778
	incongruent

	4444
	3889
	incongruent

	6666
	6111
	congruent

	7777
	7222
	congruent

	8888
	8333
	congruent

	22222
	21667
	incongruent

	33333
	32778
	incongruent

	44444
	43889
	incongruent

	66666
	66111
	congruent

	77777
	77222
	congruent

	88888
	88333
	congruent



As can be seen, when trials are ordered by their global numerical distance to the standard, congruent and incongruent trials cluster systematically along this dimension. For example, for two-digit and four/five-digit stimuli, smaller and larger global numerical distances tend to be associated with different number-length-component congruity categories (congruent vs. incongruent). This means that global numerical distance by itself partially predicts the same P3 amplitude differences that are also captured by number-length-component congruity.
In regression terms, global numerical distance and number-length-component congruity therefore exhibit shared variance in predicting P3 amplitude: they overlap in the variance they explain because both are structured by the same underlying properties of the stimuli (digit identity and number length). When global numerical distance is included as a covariate, the model appropriately attributes part of the effect that appeared as a “pure” number-length-component congruity effect in simpler models to this more continuous and informative distance metric. As a result, the apparent number-length-component congruity effect shrinks or even reverses, not because the model is unstable or underpowered, but because the unique contribution of number-length-component congruity, over and above global numerical distance, is relatively small.
Conclusion
Across both experiments, tolerance and VIF statistics clearly indicate the absence of harmful multicollinearity among the predictors. Information criteria (AIC/BIC) consistently favor the models that include log-transformed global numerical distance over reduced models without this predictor, confirming that the richer models provide a better description of the data. The structure of the stimulus set further shows that global numerical distance and number-length-component congruity are not independent: the way stimuli are constructed ensures that these predictors share variance in explaining P3 amplitude.
Taken together, these results support the interpretation that the disappearance (Experiment 1) or weakness/reversal (Experiment 2) of the number-length-component congruity effect in models including log-transformed global numerical distance is best explained by shared explained variance and the conditional nature of regression coefficients, rather than by multicollinearity, loss of power, or inappropriate model specification.
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