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p-Hacking and Publication Bias Interact to Distort Meta-Analytic Effect Size Estimates






[image: ]Figure S1. Density estimators of the sample size distributions (factor of influence 4, typical sample sizes). Per-cell sample sizes for the simulation of each study were drawn from one of the depicted distributions. Measures of central tendency are M = 32.6, Mdn = 29 for Small, M = 42.6, Mdn = 39 for Standard, and M = 72.6, Mdn = 69 for Large.
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[bookmark: _Hlk504027114]Figure S2. Additional bias due to p-hacking and its interaction with publication bias at different levels of publication bias. The y-axis depicts the change in the estimated effect size when the average nominal p-hacking probability is raised from 0 to 0.8. The x-axis depicts levels of publication bias, indicated by the percentage of non-significant or negative studies removed from the simulated set of studies. All influence factors are set to the default values. 
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Figure S3. Additional bias due to p-hacking and its interaction with publication bias at different levels of publication bias. The y-axis depicts the change in the estimated effect size when the average nominal p-hacking probability is raised from 0 to 0.8. The x-axis depicts levels of publication bias, indicated by the percentage of non-significant or negative studies removed from the simulated set of studies. All influence factors are set to the default values, except that the danger zone is set to .6/.8 instead of .4/.6 (see Figure S1). 


[image: ]
Figure S4. Additional bias due to p-hacking and its interaction with publication bias at different levels of publication bias. The y-axis depicts the change in the estimated effect size when the average nominal p-hacking probability is raised from 0 to 0.8. The x-axis depicts levels of publication bias, indicated by the percentage of non-significant or negative studies removed from the simulated set of studies. All influence factors are set to the default values, except that the true effect size is set to d = 0 instead of d = 0.20 (see Figure S1). 

 

	
	True Effect Size d = 0.2
	True Effect Size d = 0

	 A – Danger Zone
	[image: ]
	[image: ]

	
	
	

	B – Heterogeneity
	[image: ]
	[image: ]

	
	
	

	 C – Typcial Sample Size
	[image: ]
	[image: ]

	
	
	

	D – Publication Probability
	[image: ]
	[image: ]



Figure S5. Results of the full simulation for default settings with true effect size d = 0.2 (left column, taken from Figure 2) and d = 0 (right column). The thin horizontal black line represents the null effect. The dotted black line represents the true effect (only left column). The curved solid lines represent the estimated biased effect dest at a p-hacking probability of 0. The curved dashed lines represent the estimated biased effect dest at a p-hacking probability of 0.8. Figures S5A-D display results when the remaining four influence factors are systematically varied. For these figures, all default settings were used, the respective factor was varied, and the true effect was either set to d = 0.2 (left column) or d = 0 (right column). Different colors indicate different levels of the factors, as described in the legend below each figure. 


	A – Default Settings
	B - Danger Zone

	 [image: ]
	[image: ]

	C - True Effect Size
	D - Heterogeneity

	 [image: ]
	[image: ]

	E – Typical Sample Size
	F – Publication Probability

	 [image: ]
	[image: ]



Figure S6. Results of the full simulation for the number of studies as main outcome variable. Figure S6A displays the results of the default configuration. The settings are identical to Figure 2. The thin horizontal black line represents the null effect. The dotted black line represents the true effect. The curved solid line represents the number of studies k at a p-hacking probability of 0. The curved dashed line represents the number of studies k at a p-hacking probability of 0.8. Figures S6B-S6F display results when the five factors of influence are systematically varied. For these figures, all default settings were used and only the respective factor was varied. Different colors indicate different levels of the factors, as described in the legend below each figure. Solid lines always indicate a p-hacking probability of zero, dashed lines indicate a p-hacking probability of 0.8.
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	E – Typical Sample Size
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[bookmark: _GoBack]Figure S7. Results of the full simulation for standard errors as the main outcome variable. Figure S7A displays the results of the default configuration. The settings are identical to Figure 2. The thin horizontal black line represents the null effect. The dotted black line represents the true effect. The curved solid line represents the number of studies k at a p-hacking probability of 0. The curved dashed line represents the number of studies k at a p-hacking probability of 0.8. Figures S7B-S7F display results when the five factors of influence are systematically varied. For these figures, all default settings were used and only the respective factor was varied. Different colors indicate different levels of the factors, as described in the legend below each figure. Solid lines always indicate a p-hacking probability of zero, dashed lines indicate a p-hacking probability of 0.8.
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