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Supporting Information

S1 Text

Equivalence of Eqgs. (16) and (13) with complete data. We show that with
complete data, i.e. with N=R=U =W and S =V = 0, the CERAMIC statistic of
Eq. (16) reduces to the CERAMIC, statistic of Eq. (13). In this case, Gr = Gg = G,
Tw, Sw, fw, Bwo, and &wo are o, o, fio, Bo, and &, respectively, Zy = Z,

Priy =Pr=P, Pp=P=M,n=gq, and 6% = 6%. It remains to show that F = Z.
To see that this holds, first recall that we obtain (8o, &) by solving Egs. (3) and (4)
with v set to 0, and that f‘07 20, and fig are I', 3, and p, respectively, evaluated at
(v,8,€) = (0,80, &) . Then from Eq. (3), we have

XT7 = XTP}/*£5'0 (Y — fip) = 0. In particular, since the vector 1,,, of length
n with every element equal to 1, is one of the columns of X, this implies 17 Z = 0.
Then, in the complete data case,

F=M®rwZy =P®Z =(I—-®'1,17®11,)"111)Z = Z. From this, it is
clear that Eq. (16) reduces to Eq. (13) in the complete data case.
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