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Unadjusted Negative Binomial Regression with Random Effects (3-levels of nested observations)
i= 1, … , N (state)
j = 1, … , Mi (counties within state i)
k = 1, … , nij (tracts within state i and county j)
Let
	Yijk = Dependent variable (count variable ) = Total ASD cases in tract
	µijk = mean of Yijk = E(Yijk), then the negative binomial model with 3-levels of nested observations is defined by
log(µijk) = log {E(Yijk)} =  ,
Where  Xijk =  =  , β =  = fixed effect parameter vector
, 	Zijk = [1] = constant (random intercept for state level)
, 	Wijk = [1] = constant (random intercept for county level)
, 	γi ~ N(0,τ2) : state level residual
	δij ~ N(0,υ2) : county level residual
	εijk ~ N (0,σ2) : individual level error term
γi , δij , εij are independent
	

