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The Problem Example 1: Hypothetical Study J Conclusion

. ? We used a subset of real data'3141® to conduct a hypothetical study. We MCS are a flexible tool for evaluating bias in
Can we trust pUbIIShEd results: analyzed the data with ordinary-least-squares estimation. model estimates

Problems with bias in reported results: Data issue: Residual dependency, which leads to inaccurate standard * May help bolster legitimacy of criminal justice
errors and confidence intervals.3 research.

* May benefit peer review process.
* Aligns with greater focus on interval estimates
and “practical significance.” %>’

* “Do social scientists even know anything?”

R . . . “ : ”\ 2
Failed replications (“repligate™). The graph below shows the percent bias of the standard error estimates

) Inacc.urate. inferences about important ([SE,,i;-SD;;,1/ SE,,;, * 100) for the five variables in the regression model.
relationships (Type | and Type Il errors).

* |naccurate power analyses for future studies.

rig

E a0
To avoid these problems, researchers need : Other applications of MCS:
tools to rigorously evaluate statistical models. s * Forecasting.

5 | S * |ncorporating data uncertainty into model
The Monte Carlo method*! is one tool that can 8 estimation.®
be used to evaluate bias in model estimates. * Theoretical experiments.194126

i} -50

; - - : . Key limitation

e Results from MCS are valid insofar as the
theoretical assumptions underpinning the MCS
are valid.®

Monte Carlo Simulations

Monte Carlo simulations (MCS) may be described as Exa m p I e 2 : Pu b | iS h Ed Stu dy

“... the use of repeated sampling to determine the

° ° e o ° ) 9 . . .

properties of a behavior or activity of interest. We evaluate a published ordinary-least-squares regression model.’ f
MCS are often used by methodologists to evaluate Data issue: Unreliable dependent variable, which can result in biased
ana Iytical methods an d issues' For exam ple’ the beta COEffiCientS.3 ;Cgﬁir:;tr;:Sécchopl‘?f:r?clgsT:Z;ica;(iﬁgg(izcg322'55215/55;[0” manual of the American Psychological Association (6 edition).
1 2Arts, A. A, ’et al. (2015). Estimating the reproducibility of psychological science. American Association for the Advancement of
ImpaCt f... 8. .. (SE) = Original (beta) coefficient and standard error sclence, 349(6251), 943943
° : : : : : : orig = . 3Cohen, J., Cohen, P.,, West, S. G., Aiken, L. S. (2003). Applied multiple regression/correlation analysis for the behavioral sciences (3™

Nonnorma | resl d ua | d IStri b ution in mu ltl |€V€| B,.cs (SD) = Average coefficient and its standard deviation across simulations. ed.). Mahwah, NJ: Lawrence Erlbaum Associates.

models 10 959, coverage — Proportion of estimates from MCS that fell within original 95% confidence interval 4Cole, D., & Preacher, K. (2014). Manifest va.riable path analysis: Potentially serious and misleading consequences due to

. e . . . . . .. e uncorrected measurement error. Psychological Methods, 19(2), 300-315.
. . A % Significant = Proportion of simulations in which the coefficient was significant 5Cumming, G. (2014). The new statistics: Why and how. Psychological Science, 25(1), 7-29.
¢ U Ncorre CtEd measureme nt error in path daind |yS IS. 6Kenny, D. A., Kaniskan, B., & McCoach, D. B. (2015). The performance of RMSEA in models with small degrees of freedom.
. . Sociological Methods & Research 44(3): 486-507.
o D § p I |Cates N SU rvey res pO nse d ata . 15 ;Hagan, ; (31597712)é3Extra-legal attributes and criminal sentencing. An assessment of a sociological viewpoint. Law and Society
eview, 8, -383.
() I_OW d eg rees Of freed om on Stru Ctu ra | eq § atlo N Va ria ble 6 (SD) 95% Cove rage % Significa nt 8Hunt, P., Anderson, J., & Saunders, J. (2017). The price of justice: New national and state-level estimates of the judicial and legal
MCS costs of crime to taxpayers. American Journal of Criminal Justice, 42(2), 231-254.
mOd el flt |n d ICES.6 9Hunt, P, & Miles, J. N. V.‘ (2915). An introduct.ior? to Monte Carlo simulations in criminal psychology: Applications in evaluating
biased estimators for recidivism. Journal of Criminal Psychology, 5(2), 149-156.
Gender '03 ( 12) '04 ( 12) 95 06 OMaas, C. J. M., & Hox, J. J. (2004). Robustness issues in multilevel regression analysis. Statistica Neerlandica, 58(2), 127-137.
2Metropolis, N., & Ulam, S. (1949). The Monte Carlo method. Journal of the American Statistical Association, 44(247), 335-341.
. . 2Muthén, L. K., & Muthén, B. O. (1998-2015). Mplus user's guide (7t ed.). Los Angeles, CA: Muthén & Muthén.

BaS|C ste pS. Race .06 (06) .04 (06) .94 .03 13Rorie, M. (2015). An integrated theory of corporate environmental compliance and overcompliance. Crime, Law, and Social

Change, 64(2-3), 65-101.

1 . Ge ne rate data Wlth d esi red p rOpe rtIeS Age '.2 1 (02)* ok -22 (03) 92 100 4Rorie, M., Simpson, S. S., Cohen, M. A., & Vandenbergh, M. (2018). Examining procedural justice and legitimacy in corporate
offending and beyond-compliance behavior: The efficacy of direct and indirect regulatory interactions. Law & Policy. Advance
2. Analyze data. Education 14 (03)*** 14 (03) 95 1.00 online publication. doi: 10.1111/lapo.12100
3 R t St 1 d St 2 th d f t 2 500 15Sarracino, F., & Mikucka, M. (2017). Bias and efficiency loss in regression estimates due to duplicated observations: A Monte
. epea e an e ousanas o iImes ( % % % Carlo simulation. Survey Research Methods 11(1), 17-44. doi:10.18148/srm/2017.v11i1.7149
. p p p ! Income B 10 (03) -08 (03) 90 84 16Simpson, S. S., Gibbs, C., Rorie, M., Slocum, L. A., Cohen, M., & Vandenburgh, M. (2013). An empirical assessment of corporate
N t h ese exam p I eS) . environmental crime-control strategies. Journal of Criminal Law and Criminology 103(1), 231-278.
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