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Appendix A: Correlation Coefficient
(Not for Publication)

Using iterated expectations, the second order conditional moments for
the BIVARZIPL model can be obtained as follows. The conditional variance
for the first count variable is

Var(yi; | i, ;) = m6%; + [1 = il {Qh‘ + 0%, <M§2’0) (0,0) — 1>} (1)

where
(a1 +1) [Ozl + pfl(al + 6)]

MP0(0,0) =
A (1+p3)

(2)
Likewise

Var(ya; | @i, z) = mi03; + [1 — 7] {921‘ +03; <M§0’2) (0,0) — 1>} ;3

where M"? (0,0) is obtained by replacing a; and A1 in equation (2) by aq
and Ao, respectively. Letting,

M{M(0,0) = [arag + 2pv/anag + pli(ar + 2)(az + 2)] /Ade (4)
the covariance term can be derived as
Cov(yis, y2i | @i, 2i) = mi01:62; + [1 — ;] [Qhﬂgi (M(El’l)(0,0) — 1)} . (5)
Hence, the correlation coefficient for zero-inflated model is

Cov(yis, y2i | T, %)
[Var(yu; | i, i) Var (yo; | i, 2:)]Y/2

Corr(y1i, y2i | i, 2i) = (6)
where the variance and covariance terms are defined in (1), (3) and (5). This
correlation for the bivariate zero-inflated Poisson-Laguerre mixture distrib-
ution can be negative or positive



