
 
 
 
Cross-classified random effects model (HLMHCM) 
 
Within-Cell Model: Level-1 
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Typically, 10 =ijkψ  for all i,j,k.  
 
Within-Cell Model: Level-2 
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Between-Cell Model 
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Note there are ∑
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equations in the between-cell model. Any random term kqp gpg
c , jsp gpg

b  

may be constrained to be zero.  
 
 

• The number of row-level predictors across all equations having fixed row intercepts in 
the case where gijke is not constrained to zero is RFQ . The number of row-level predictors 

across all equations having fixed row intercepts in the case where gijke is constrained to 

zero is FFQ  .  
 



• The number of column-level predictors across all equations having fixed column 
intercepts in the case where gijke is not constrained to zero is RFS . The number of 
column-level predictors across all equations having fixed row intercepts in the case where 

gijke is constrained to zero is FFS  . 

• The total number of row-by-column predictors in H is ∑ ∑
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• The total number of random row effects (including intercepts) is rJQ .  
 

• The total number of random column effects (including intercepts) is rKS . 
 

• The total number of level-2 random effects (within cells) is rNP  . 
 
Degrees of Freedom 
 

1. For any 
gpg qpγ in an equation having a random row intercept jpg

b 0 ,df= 1−−
gpQJ .  

 
2. For any

gpg spβ in an equation having a random row intercept kpg
c 0 , df= 1−−

gpSK .  

 
3. For any 

gpg qpγ  in an equation for which the row level intercept jpg
b 0 is constrained to 

be zero, but where the level-2 random effect gijke is not constrained to be zero, df=

RSQKSJQN RFRFrr −−−−− . 
 
4. For any 

gpg qpβ  in an equation for which the column-level level intercept kpg
c 0 is 

constrained to be zero, but where the level-2 random effect gijke is not constrained to be 

zero, the same result holds as in (4): df= RSQKSJQN RFRFrr −−−−− . 
 
5. For all other fixed coefficients df= *FKSJQNPM rrr −−−− , where F* is the 
total number of fixed effects not covered by cases 1-4 and M is the grand total number of 
level-1 observations.  
 
 

 
 
 


