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Intra Class Correlation (ICC or 𝝆)  

𝜌 =  
𝑀𝑀𝐵 −𝑀𝑀𝑊

𝑀𝑀𝐵 + 𝑛𝑐𝑐𝑐𝑐𝑐𝑐𝑐 − 1 𝑀𝑀𝑊
 

Random Effect ANOVA  

Unconditional Means or Intercept-only MLM model   

𝜌 =  
𝜏00

𝜏00 + 𝜎2
 



Unconditional Means or Intercept-only MLM model   

Level 1: 
𝑦𝑖𝑖 = 𝛽0𝑗 + 𝑒𝑖𝑖 

  
where 𝛽0𝑗 is the mean for group j and 𝑒𝑖𝑖 (others use rij) represents 
residual individual differences from the mean of group j. 
  

Level 2: 
𝛽0𝑗 = 𝛾00 + 𝜇0𝑗 

  
where 𝛾00 is the grand mean and 𝜇0𝑗 is the deviation of the group mean 
from the grand mean. 
  

With substitution: 
  

𝑦𝑖𝑖 = 𝛾00 + 𝜇0𝑗 + 𝑒𝑖𝑖 



Unconditional Means or Intercept-only MLM model   

𝑦𝑖𝑖 = 𝛾00 + 𝜇0𝑗 + 𝑒𝑖𝑖 

𝜌 =  
𝑣𝑣𝑣 𝜇0𝑗

𝑣𝑣𝑣 𝜇0𝑗 + 𝑣𝑣𝑣 𝑒𝑖𝑖
 

𝜌 =  
𝜏00

𝜏00 + 𝜎2
 



ICC and Design Effect   

𝐷𝐷𝐷𝐷𝐷𝐷 𝑒𝑓𝑓𝑓𝑓𝑓 = 1 + 𝑛𝑐 − 1 𝜌 

𝑣𝑣𝑣𝑒𝑒𝑒 = 𝑣𝑣𝑣 1 + 𝑛𝑐 − 1 𝜌  

𝑛𝑒𝑒𝑒 =
𝑛𝑡𝑡𝑡𝑡𝑡

1 + 𝑛𝑐 − 1 𝜌
 

𝑛𝑐= number of observations per cluster 
𝜌 = intraclass correlation 



Intercepts and Centering 

𝑌′ = 𝑎 + 𝑏𝑏 
  

𝑎 = 𝑌′ − 𝑏𝑏 
  

𝑎 = 𝑀𝑌 − 𝑏𝑏𝑋 
  
If 𝑀𝑋 is 0 (centered), then a = 𝑀𝑌 

X 

Y 

0 

a 

Group mean vs. grand mean centering 

𝑀𝑋 

𝑀𝑌 



Ignoring Multilevel Structure 

Aggregation 
 
 
 
Disaggregation 
 
 
 
Ecological Fallacy 



Between and Within Groups Correlations 
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Example (from Joop Hox book on Multilevel Analysis, 2010) 

DATA 
 
Level 1: pupils (2000 in total) 
 
Level 2: Classes (100 classes of approx 20 pupils each) 
 
Outcome variable:   
 pupil popularity (scale 0-10) 
 
Predictor variables at pupil level (level 1) 
 pupil gender (1=girl 0=boy) 
 pupil extraversion (scale 1-10) 
 
Predictor variable(s) at class level (level 2) 
 teacher experience (scale 2-25) 
  
  
 



Data Structure and Syntax for Intercept-Only Model  



Intercept Only Model  

SUMMARY OF DATA 
 
     Estimated Intraclass Correlations for the Y Variables 
 
                Intraclass 
     Variable  Correlation 
 
     POPULAR      0.362 

MODEL RESULTS 
                                                    Two-Tailed 
                    Estimate       S.E.  Est./S.E.    P-Value 
Within Level 
 
 Variances 
    POPULAR            1.222      0.047     26.199      0.000 
 
Between Level 
 
 Means 
    POPULAR            5.078      0.087     58.394      0.000 
 
 Variances 
    POPULAR            0.695      0.108      6.421      0.000 

0.695/(0.695 + 1.222) = .362 



Influence of Design on Standard Error  

Syntax including clustering 

Syntax ignoring clustering 



Influence of Design on Standard Error  

including clustering 

ignoring clustering 

Standard error lower than 
it should be 



Influence of Design on Standard Error  

including clustering 

ignoring clustering 

Confidence intervals narrower than  
should be 
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