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Taylor approximation of average mortality rate

The data generation process specified the probability of observing the outcome Yhi = 1
as

E[Yhi|Qh, Xhi] = P (Yhi = 1|Qh, Xhi) = F−1(β0 + β1Qh +Xhi), (1)

where Xhi was generated using

Xhi = γ ·Qh + ah + εhi, (2)

Qh
i.i.d.∼ Beta(q1, q2), ah

i.i.d.∼ N(0, η2), εhi
i.i.d.∼ N(0, σ2).

As noted in the paper, correlation between care quality Qh and risk factor Xhi

changes the population average mortality rate, which may, by the law of iterated
expectations, be derived as

E[Yhi] = E[E[Yhi|Qh, Xhi]]. (3)

Since this parameter is crucial for the adequacy of the performance estimation, we used
Taylor approximation of Eq 3 to keep E[Yhi] approximately constant. Applying
fist-order Taylor expansion of E[Yhi|Qh, Xhi] around the point y and taking
expectations on both sides of the equation yields

E[Yhi] ≈ E[F−1(y) + F−1′(y) · (β0 + β1Qh +Xhi − y)] (4)

Choosing y = F (E[Yhi]) and solving for β0 yields

β0 ≈ F (E[Yhi])− β1E[Qh]− E[Xhi] = F (E[Yhi])−
q1

q1 + q2
(β1 + γ). (5)

Hence, we used Eq 5 to determine the value β0 in order to approximate a specific
population average mortality rate E[Yhi] in each simulated scenario.
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