Our 3-level random-intercept model:

log Py =1 .
1-p(yu =) ™

Ny = By + Bkid2p,, + B,indNoSpa ;, +...+ B, pcInd81, +U , +U,

The above model can be decomposed as:

First level (Child):

logit (P (yijk=1)) =nji+ P1 kid2p iji

Second level (Mother):
Nik= MNkT P2indNoSpajk+ B3 indSpax + fs momEdPri j +
B5 momEdSec jk + B6 husEdPri jk + B7 husEdSec jk +
Bs husEdDK ik t Ujk
U jx ~ Normal ( 0, rzl)
Third level (Cluster):
Nk= Po+ Po rural + PopcInd81  + Uy

Uk ~ Normal (0, 122)

The above model implies:

Nk~ Normal (Bo+ Bo rural i + Bo pcInd81 y 122)

Nk |Nk~ Normal (n x + B2 indNoSpa j + B3 indSpa ji + B4 momEdPri ji +
B5 momEdSec jk + B6 husEdPri jk + B7 husEdSec jk +
Bg husEdDK jk
> T21)

So what’s the distribution of 1 ji ?



A graphical representation:

Community Level (k):

Bo+ By rural  + By pcInd81

Mother Level (jk) :

B, indNoSpa jx + B3 indSpa jx + B4 momEdPri j +
Bs momEdSec j + B¢ husEdPri i + B7 husEdSec j+
Bg husEdDK ik + Ujk

Child Level (ijk):

IOglt ( P (Yijk = 1) ) = + Bl k1d2p ijk




Our 3-level random-coefficient model:

log p(yg/k =1) —7
l_p(yj/k =1) "

M = By + (B +Uk1)kid2pijk + pByrural, + B, pclnd81, +U, +U,

The above model can be decomposed as:

First level (Child):

logit (P (yij=1)) =njk+ (B1 + Uir) kid2p i

Second level (Mother):
Nik= Nkt Uj
U jx ~ Normal ( 0, rzl)
Third level (Cluster):
Nk = Po+ Pz ruraly + B3 pcInd81  + Uy
U o ~ Normal ( 0, t°5)

U1 ~ Normal ( 0, r23)
COI‘(Uk() ,Ukl ): p

The above model implies:

N~ Normal (Bo+ B, rural , + B3 pcInd81  , )

Nk 1Mk~ Normal (1 , T1)



Or Graphically:

Community Level (k):

Bo+ Po rural  + Bo pcInd81 i

Mother Level (jKk) :

Child Level (ijk):

logit (P (yj=1)) =




X-interaction Model 1:

N g( Py =1 J: "

1-p(yi =D

Nu = Bor + Bukid2p,

ﬂOk = 130 + Uko

ﬂlk = ﬂl + Ukl
Or equivalently:

Nu = Po+ Pikid2p, +U,, +U kid2 p,,
p

Community Level (k):
Child Level (ijk):

logit (P (yy=1)) = + x| kid2p




X-interaction Model 2:

log( P =D J: "

1-p(y; =D
N = Bor + Bukid2 p,,
Boi = Py + Byrural, + Bipclnd81, + U,

ﬂ1k = ﬂl + Ukl

Or equivalently:

Nu = Bo+ (B +U)kid2 py + Byrural, + Bypclnd 81, +U

Community Level (k):

Bo+ B, rural  + B3 pcInd81

Child Level (ijk):

logit (P (yj=1)) = @ + x| kid2p i




X-interaction Model 3:

p(y,=1) |_
log[l ~ (v, = 1)] ~

N = Pox + Bukid2p,,
Bo. = By + Borural, + B,pclnd81, + U,
P = B+ Brural, + B pclnd81, + U,

Community Level (k):

Bo+ B2 rural  + B3 pcInd81

B, + B4 rural  + BspcInd81

Child Level (ijk):

logit (P (yju=1)) =

+ X k1d2p ijk




