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1. INTRODUCTION1. INTRODUCTION

The random-effects model can be 
understood as a regression model !𝜃! = 𝛽" + 𝑢! + 𝑒!

𝜇!
𝑢"~𝑁(0, 𝜏#)
𝜏#: Heterogeneity 

parameter

𝑒"~𝑁(0, 𝜎"#)

𝜎"#: Sampling 
variance 
of study i

THE RANDOM-EFFECTS MODEL

!𝜃! = 𝛽" + 𝛽#𝑥!# +⋯+ 𝛽$𝑥!$ + 𝑢! + 𝑒!

Predictor 
variables

When there is substantial 
heterogeneity...

THE MIXED-EFFECTS MODEL

For predicting both, the overall 
effect size and the heterogeneity

THE LOCATION-SCALE MODEL !𝜃! = 𝛽" + 𝛽#𝑥!# +⋯+ 𝛽$𝑥!$ + 𝑢! + 𝑒!

𝑙𝑛 𝜏!% = 𝛼" + 𝛼#𝑧!# +⋯+ 𝛼&𝑧!&

Location
part

Scale
part

TO PRESENT ADDITIONAL RESULTS REGARDING THE PREDICTED HETEROGENEITY VALUES AND
THE ESTIMATES OF THE SCALE COEFFICIENTS.

goal

2. METHOD

montecarlo simulation
Programmed in R

4 crossed factors: 10 x 3 x 2 x 28 = 1680 conditions
Meta-analyses of standardized mean differences

10,000 replicates x 1680 = 16,800,000 meta-analyses

Results were conditioned to the needed l imitations imposed on the space of possible values to 
estimate the model coefficients 𝑎! and 𝑎" .

Simulation
conditions*

*1,680 condit ions  x   (+)10,000 meta-analyses  =   more than 16,800,000 meta-analyses  s imulated.

NUMBER OF STUDIES 10 10, 20, 30, 40, 50, 60, 70, 80, 90, 100

AVERAGE SAMPLE SIZE 3 30, 50, 100 

MODERATOR VARIABLE 2 Dichotomous vs. Continuous

𝜏12 AND 𝜏22 28 Pairs between .01, .02, .04, .08, .16, .32, .64

!𝜶𝟎 and !𝜶𝟏

4. CONCLUSIONS
In summary...

WHAT HAVE WE GOT?
With respect to 𝜏#$ and 𝜏$$ . . .

𝜏!" tends to be better predicted (less biased) than 𝜏"" . 

There is a greater difference between the absolute bias of %𝜏!" and %𝜏""
when a continuous predictor is analysed.

The greater the heterogeneity and the fewer the included studies, 
the greater the absolute bias of %𝜏!" and %𝜏"" .

With respect to 𝛼0 and 𝛼1 . . .

𝛼0 and 𝛼1 tend to be underestimated but, as the difference in the 
heterogeneity of the predictor levels becomes greater, 𝛼1 tend to 
be overestimated.

There is a greater difference between the absolute bias of '𝛼0 and 
'𝛼1 when a qualitative predictor is analysed, and as there is a greater 
difference in the heterogeneity of the predictor levels. 

The MSE of '𝛼1 is greater than the MSE of '𝛼0 in most scenarios.

There is a greater difference between the MSE of '𝛼1 and '𝛼0 as the 
heterogeneity is lower and as there is a greater difference in the 
heterogeneity of the predictor levels.
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