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I. Imagine an important treatment and outcome, and an effect size  
 = x (p < .0001). Is this a big deal? 

I. Depends on x 

II. Depends on distribution of individuals’ effects asdklfsdkne 

II. What does  mean for our interpretation of  

β

p(individual effects) β

What you gonna count?

Effects, sizes, and effect sizes
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Team & paper

https://osf.io/mwg4f | https://mvuorre.github.io/heterogeneity-uncertainty3
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Northwestern 
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Niall Bolger 
Columbia University

https://osf.io/mwg4f
https://mvuorre.github.io/heterogeneity-uncertainty/


Beyond average 
treatment effects





How others have thought about it
Beyond average treatment effects

Grice et al., 2020; Valkenburg et al., 2024; Beck & Jackson 2022; Bolger et al., 20196

https://doi.org/10.1177/2515245920922982
https://doi.org/10.15626/MP.2022.3649
https://doi.org/10.1177/09567976221093307
http://dx.doi.org/10.1037/xge0000558


How we think about it
Beyond average treatment effects
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1. Heterogeneity is best thought of as a distribution of features with a 
mean (“average person”) and dispersion (person differences) 

2. This distribution lends itself to informative metrics of heterogeneity 

3. Uncertainty: bayes (and the  matrix)d × p



Example data and the valence effect in self-evaluations

Communicating heterogeneity

Scholer, Ozaki, & Higgins (2014)8

https://www.sciencedirect.com/science/article/pii/S0022103113001947
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Scholer, Ozaki, & Higgins (2014)9

https://www.sciencedirect.com/science/article/pii/S0022103113001947


Example data and the valence effect in self-evaluations
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Heterogeneity interval

Communicating heterogeneity
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I. HI90 =  

II. Calculate for all posterior draws 

III. Summarize (e.g. mean, [95%CI]) 

1.  −0.36 [−0.46, −0.28] 

2.  0.04 [−0.04, 0.13]

Φ−1([0.05,0.95], β1, τ1)



Population proportions: Prevalence

Communicating heterogeneity
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I.  

II. Calculate for all posterior draws 

III. Summarize (e.g. mean, [95%CI]) 

1.  89.9% [79.6%, 98.2%]

p− = Pr(VE ≤ 0) = Φ(0,β1, τ1)



Population proportions: Practically zero

Communicating heterogeneity

Kruschke (2018)13

I.  

II. Calculate for all posterior draws 

III. Summarize (e.g. mean, [95%CI]) 

1.  29% [17.4%, 40%]

pROPE = Φ(0.1; β1, τ1) − Φ(−0.1; β1, τ1)

https://doi.org/10.1177/2515245918771304


Relative heterogeneity

Communicating heterogeneity
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Comparing 
heterogeneity



Recall performance example

Comparing heterogeneity

Mah & Lindsay (2024)16

1. People recall better when cued with related information 

2. Mah and Lindsay compared recall performance under free recall (hard) 
and cued recall (easier) 

3. To what extent is memory performance more variable between people in 
the cued recall task compared to the free recall task? (✅) 

4. To what extent is memory performance more variable between target 
words in cued-versus-free recall tasks?  

5. How consistent is target word heterogeneity across the two tasks: Are 
target words associated with good memory performance in cued recall 
experiments the same words that are associated with good memory 
performance in free recall experiments?

https://doi.org/10.3758/s13421-023-01440-4


Between two populations of people

Comparing heterogeneity

Mah & Lindsay (2024)17

https://doi.org/10.3758/s13421-023-01440-4


Between one population of items in two different conditions

Comparing heterogeneity

Mah & Lindsay (2024)18

https://doi.org/10.3758/s13421-023-01440-4


So what



Multilevel models are unnecessary

Discussion

McNabb & Murayama (2021); Bloom et al. (2022)20

https://www.sciencedirect.com/science/article/pii/S2665945X21000206
https://linkinghub.elsevier.com/retrieve/pii/S2665945X22000146


Quetelet’s l'homme moyen with small averages and large heterogeneity

Discussion

Gelman (2014)21

https://statmodeling.stat.columbia.edu/2014/11/17/power-06-looks-like-get-used/
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