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In the following theorem, we derive the form of the Hessian matrix Hk which first appears in

equation (8) of the main paper.

Theorem 1. The Hessian Hk of log π(Y,β) has the following form

Hk = −[X′X + D∗(β)]− 2
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where D∗(β) = diag {d∗(βi)}pi=1 with

d∗(βi) =
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[1− p∗(βi)]

and p∗(βi) = P(γi = 1|βi, θ).

Proof. To begin, we have
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log π(Y,β) = −[X′X + D(β)]− 2
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