Online Supplementary Material for
On the Determination of Varying Group Sizes for Pooling

Procedure

1 Calculation of the Fisher information matrix Iz}

The log likelihood function is defined by | = log L, where the likelihood function
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We obtain the first and second derivative of [, which are
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where A;(8,k) = 7’2?;1 g (XFB) Xy [T, - g(Xg;ﬁ)) Then the Fisher information

matrix of the maximum likelihood estimator B is
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Then we have
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2 Proof of Step 2

After determining the i*" group size, we would like to choose the group size for the

i+ 1 group. Let W7 (K, ) = Z?lzkﬂ n(l— Q(ZjTﬁ)), then we have H?;J;]:H(l —

g(ZJSTIB) = e_kWH—l(k’ﬂ) and
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The function f(k,J) is a convex function of k. The proof is as follows.
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Then the second derivative of the function f(k,d) relative to k is
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Therefore, aa—];f(k:, J) is positive and thus the function f(k,d) is a convex function of k.



Let ¢o be the solution of the following equation 2S.(1 — S.)(¢ — 1)e2? + (25, —
1)(¢ — 2)e? 4+ 2r% = 0. Then we obtain ko () = argming f(k,8) = ¢o/d for fixed .
Then, we obtain that f(ki,0) > f(ke,0) for k1 < ko < kope(9). Since kope(6) = ¢o/9, then
kopt(01) = kopt(02) for 61 < da.

As described of the pooling strategy, W7 ,(k,5) = 1 E?’Zkﬂ n(l — g(ZjTB))
with decreasing order series g(Z;TB),j = 1,2,---,N. Thus, we have W7 ,(k,5) >
W (kmax, B) and kopt (W71 (k, B)) < kopt (WS 1 (Fmax, 8)) for k < knax.

Let Wit1(B) = Hz—i—l( , B) for simplicity and kopt = kopt(Wis_H(/B))a 01 = Wit1(k, B)
and 02 = Wiy1(kmax, ), then f(k,01) > f(kmax, 01) for k < kmax < k
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Since f(k,d1) >
f(k,d2) for 61 > 2, we obtain that f(k,d1) > f(kmax, 1) = f(kmax, 02). Since Ci+1(8, k) =
f(k,H;y1(k,3)), we have that

z+1(/8 k) > f( max ) > Ci—&—l(ﬁ:kmax)afor k < kmax < k:pt

In this situation, we obtain that k;y1 = argmingxCit1(8, k) = kmax-
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