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First and second order derivatives in the context of the SMSN-HNLM

For the n independent responses Yi, i = 1, . . . , n, define IΦ
i (w) = EH [Uwe−Udi/2Φ1(U

1/2Ai)]
and Iφ

i (w) = 1√
2π

EH [Uwe−U(di+A2

i
)/2]. So, the score function is given by U(θ) =

∑n
i=1 Ui(θ)

where Ui(θ) = ∂ℓi(θ)

∂θ
and the observed information matrix J(θ) = −

∑n
i=1

∂2ℓi(θ)

∂θ∂θ
⊤ . The

expressions for U(θ) and J(θ) are presented below.
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The first and second order derivatives of di = B2
i and Ai = λBi involve stan-

dard algebraic manipulations and are obtained below, where Bi = (yi − η(xi, β) −

bσm
1/2
i δ)/(σm

1/2
i ) = Ci − bδ, with Ci = (yi − η(xi, β))/(σm

1/2
i ).
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where δ′ and δ′′ are the first and second order derivatives of δ with respect to λ.
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