
Our 3-level random-intercept model: 
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The above model can be decomposed as:  

 

First level (Child): 

   

 logit ( P (yijk = 1) )  = η jk + β1 kid2p ijk    

 

 

Second level (Mother):  

 

 η jk =   η k +  β2 indNoSpa jk + β3 indSpa jk  + β4 momEdPri jk +  

    β5 momEdSec jk + β6 husEdPri jk + β7 husEdSec jk +  

   β8 husEdDK jk   + U jk 

 

  U jk  ~ Normal ( 0, τ
2
1) 

 

Third level (Cluster):  

 

 η k  = β0 + β9  rural k + β9 pcInd81 k  + U k 

 

 U k  ~ Normal ( 0, τ
2
2) 

 

 

The above model implies:  

 

 

 η k ~ Normal (β0 + β9  rural k + β9 pcInd81 k   , τ
2
2) 

 

 η jk  | η k ~ Normal (η k + β2 indNoSpa jk + β3 indSpa jk  + β4 momEdPri jk +  

    β5 momEdSec jk + β6 husEdPri jk + β7 husEdSec jk +  

   β8 husEdDK jk   

  , τ
2
1) 

 

 So what’s the distribution of η jk ? 

 

   

 

 



A graphical representation: 

 

 

Community Level (k): 

 

 

 

 

     β0 + β9  rural k + β9 pcInd81 k    +      U k   

 

 

 
 

 

 

Mother Level (jk) : 

 

 

 

  η k  +  β2 indNoSpa jk + β3 indSpa jk  + β4 momEdPri jk +  

     β5 momEdSec jk + β6 husEdPri jk + β7 husEdSec jk+  

    β8 husEdDK jk   + U jk 

 

   +      U jk   

 

 

 

 

 
Child Level (ijk): 

 

 

logit ( P (yijk = 1) )  =     η jk   +  β1 kid2p ijk    

 

 

 

 

 

 

 

 

 



Our 3-level random-coefficient model: 
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The above model can be decomposed as:  

 

First level (Child): 

   

 logit ( P (yijk = 1) )  = η jk + (β1 + Uk1) kid2p ijk    

 

 

Second level (Mother):  

 

 η jk =   η k +  U jk 

 

  U jk  ~ Normal ( 0, τ
2
1) 

 

Third level (Cluster):  

 

 η k  = β0 + β2  rural k + β3 pcInd81 k  + U k0 

 

 U k0  ~ Normal ( 0, τ
2
2) 

 U k1  ~ Normal ( 0, τ
2
3) 

 cor ( U k0  , U k1  ) =  ρ 

 

 

The above model implies:  

 

 η k ~ Normal (β0 + β2  rural k + β3 pcInd81 k   , τ
2
2) 

 

 η jk  | η k ~ Normal (η k , τ
2
1) 

 

 

 

 

 

 

 

 

 



Or Graphically:  

 

 ρ 
Community Level (k): 

 

 

 

 

       β0 + β9  rural k + β9 pcInd81 k     +     U k0   β1 +     U k1   

 

 

 
 

 

 

Mother Level (jk) : 

 

 

 

  η k  +      U jk   

 

 

 

 

 
Child Level (ijk): 

 

 

logit ( P (yijk = 1) )  =     η jk   +  βk1   ×     kid2p ijk    

 

 

 

 

 

 

 

 

 

 

 

 



X-interaction Model 1: 
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Or equivalently: 

ikkkikik pkidUUpkid 22 1010 +++= ββη  

 

 

 ρ 
Community Level (k): 

 

 

 

 

           β0 +      U k0   β1 +     U k1   

 

 

 
 

 

 

 
Child Level (ijk): 

 

 

logit ( P (yijk = 1) )  =     η 0k   +  β1k   ×     kid2p ijk    

 

 

 

 

 

 

 

 



X-interaction Model 2: 
 

111

03200

10

81

2

)1(1

)1(
log

kk

kkkk

ikkkik

ik

ik

ik

U

UpcIndrural

pkid

yp

yp

+=

+++=

+=

=








=−
=

ββ

ββββ

ββη

η

 

 

 

Or equivalently:  

 

 032110 812)( kkkikkik UpcIndruralpkidU +++++= ββββη  

 

 
Community Level (k): 

 

 

 

 

 

       β0 + β2  rural k + β3 pcInd81 k     +     U k0   β1 +     U k1   

 

 

 

 

 
Child Level (ijk): 

 

 

logit ( P (yijk = 1) )  =     η 0k   +  β1k   ×     kid2p ijk    

 

 

 

 

 

 

 

 

 



X-interaction Model 3: 
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Community Level (k): 

 

 

 

 

 

       β0 + β2  rural k + β3 pcInd81 k     +     U k0     

 

 

 

 
 

 

  

           Β1 + β4  rural k + β5 pcInd81 k     +     U k1     

 

 

 

 
Child Level (ijk): 

 

 

logit ( P (yijk = 1) )  =     η 0k   +  β1k   ×     kid2p ijk    

 

 

 

 


