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Statistical Artifacts

• Limitations of research data that fail 

to reflect the process under study 

and distort research results

• Factors that affect the data, but not 

the process of interest

• Artifacts impact mean and variance 

of effect sizes

• If you can model the how the artifact 

impacts your results, you can often 

create a statistical correction to 

reverse its effects

• Corrections are common in validation 

research, but relevant to other 

settings and effect sizes
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Attenuation Due to Measurement Error
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True Score

rxy = .9

Obs Score

rxx = .7

ryy = .5

rxy = .59



Correction for Unreliability

Correct For 

Unreliability of

Estimate correlation between: Correction

Predictor (x) Criterion (y)

Predictor (rxx) True Score Observed

Criterion  (ryy) Observed True Score

Both True Score True Score
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Range Restriction
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Correction for Range Restriction

• Direct Range Restriction 

Correction
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• Degree of Range 
restriction is determined 
from the SD of the 
predictor in restricted and 
unrestricted samples: 𝑟𝑢 =

Τ𝑟𝑥𝑦 𝑢

1
𝑢

2

− 1 𝑟𝑥𝑦
2
+ 1

𝑢 =
𝑆𝐷𝑟𝑒𝑠𝑡𝑟𝑖𝑐𝑡𝑒𝑑
𝑆𝐷𝑢𝑛𝑟𝑒𝑠𝑡𝑟𝑖𝑐𝑡𝑒𝑑



What is the Reference Population?
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Adult population

Seeking work in 
occupation

Applied for 
position

Passed 
screening

Hired



Skepticism about artifact corrections

• Validity of cognitive ability tests

• Can we trust corrected estimates?

• Does the correction match the inference?

• Are the assumptions reasonable?

• Do we have a good estimate of the artifact?
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Uncorrected Schmitt & Hunter (1998) Sackett et al. (2022)

.25 .51 .31



Concerns with Reliability Correction

• Assumptions of Reliability Corrections

▪ Raters as parallel tests

▪ Uncorrelated errors

• Borrowed reliability estimates (Lebreton et al., 2014)

▪ Reliability of supervisor ratings of job performance: 

.52 (Viswesvaran et al., 1996) vs. .65 (Speer et al., 2024; Zhou et al., 2024)
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Concerns with Range Restriction Correction

• Requires SD of unrestricted applicant population (SDu) – often 

unknown

• Where do we get SDu?

• Test norms

• Represent general population; ignores self-selection

• Estimates of Τ𝑆𝐷𝑢 𝑆𝐷𝑟 from prior research

• Does this generalize to the current context?

• Sackett et al. (2022): RR estimates are mostly from 
predictive designs where RR is direct; inappropriate to use 
this to correct for indirect RR in concurrent designs
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Recommendations

• Apply corrections, but interpret cautiously

• Match correction to context and inference

• Report results with and without correction

• Transparency

• What corrections were applied?

• Where did artifact values come from?

11



References

Dahlke, J. A., & Wiernik, B. M. (2019). psychmeta: An R package for psychometric meta-analysis. Applied 
psychological measurement, 43(5), 415-416.

Le, H., Schmidt, F. L., & Putka, D. J. (2009). The multifaceted nature of measurement artifacts and its 
implications for estimating construct-level relationships. Organizational Research Methods, 12(1), 165-200.

LeBreton, J. M., Scherer, K. T., & James, L. R. (2014). Corrections for criterion reliability in validity 
generalization: A false prophet in a land of suspended judgment. Industrial and Organizational 
Psychology, 7(4), 478-500.

Morris, S. B. (2023). Meta-analysis in organizational research: A guide to methodological options. Annual 
Review of Organizational Psychology and Organizational Behavior, 10(1), 225-259.

Sackett, P. R., Zhang, C., Berry, C. M., & Lievens, F. (2022). Revisiting meta-analytic estimates of validity in 
personnel selection: Addressing systematic overcorrection for restriction of range. Journal of Applied 
Psychology, 107(11), 2040.

Schmidt, F. L. & Hunter, J. E. (2015). Methods of meta-analysis: Correcting error and bias in research 
findings. Sage.

Wiernik, B. M., & Dahlke, J. A. (2020). Obtaining unbiased results in meta-analysis: The importance of 
correcting for statistical artifacts. Advances in Methods and Practices in Psychological Science, 3(1), 94-123.

12



Thank
you

Scott B., Morris

Illinois Institute of Technology

morriss@illinoistech.edu


	Slide 1: Artifact Corrections in Meta-Analysis
	Slide 2: Statistical Artifacts
	Slide 3: Attenuation Due to Measurement Error
	Slide 4: Correction for Unreliability
	Slide 5: Range Restriction
	Slide 6: Correction for Range Restriction
	Slide 7: What is the Reference Population?
	Slide 8: Skepticism about artifact corrections
	Slide 9: Concerns with Reliability Correction
	Slide 10: Concerns with Range Restriction Correction
	Slide 11: Recommendations
	Slide 12: References
	Slide 13: Thank you

