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SUPPLEMENTARY MATERIAL
1. Appendix.

1.1. Dunson and Xing (2009) Update:. We describe the posterior sampling
steps in relation to parameters in P(W0), 8 = {1, V, a}, by following Dunson
and Xing (2009). They introduce a vector of latent variables u = {u1,...,un},
Uy > 0. The joint distribution of u, w|V', 4, « is defined as,

N
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u=1 | h€Ay j=11=1

where Ay, = {h : v, > 2.} and v, = Vi, ][, (1 = V;). The joint posterior is
then the product of the augmented data likelihood (1.1) and respective priors on
V.4, a. The augmented data Gibbs sampling is based on the following steps.

(a) We start with the simplest one. Update u,, for v = 1,..., N, by sampling
from U(0, v,,)

(b) Next step is regarding @bﬁf). Note that we can find h* = maz{z1,...,2n}
such that we do not need to compute any conditionals » > h* later on. And
we notice that

N d;
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u=11=1

Due to the conjugate prior, the posterior conditional for j-th response when
2y, = h is given as

Dirichlet | aj1 + Z (wyj =1),...,a5q; + Z (wyj = dj)

u:zy=h u:zy=h

(c) The conditionals with respect to V}, is

(Vi) oc (1 = V3)2 ™t % HI wy < Vi) [J(1 = W).

u=1 I<h



If we focus on the latter part, we can obtain a beta(1, ) distribution trun-
cated at

Uy Uy
MaZTy:z,=h \ 77 77 1, (> 1-— MaZT 2, >h
{Hl<h<1 - v,>} i {v [z i1 —m}

(d) Update z,, from the multinomial full conditional as given,

I(vp > uy) [T w(j) .
Pr(z, =h|) = =1 hw“J, u=1,...,N.

ZlGAuu H§:1 wl(’lju)uj

As discussed in Walker (2007), we will be in trouble without latent variables
u in that the choice of z, can be infinite. Since the number of subjects in
the dataset itself is finite, the cardinality of the set A;, is finite. To validate
this argument, we need to find the smallest £* such that Zlfl*:l vp > 1 —
min{uy,...,un}. Noticing that >~;7 , v, is monotonically increasing and
> pe, vp, = 1, we can compute the desired k*.

(e) In the last step, we update o from

h*
Gamma (aa + h*, by — Zlog(l — Vh)>
h=1

Above steps are equivalent to Dunson and Xing (2009) except we set the maximum
of the number of mixtures k£ such that a’r’gminzlj’;:l vy, > 0.99 to avoid possible
large number of mixtures, theoretically up to the data size N. This can lead to the
bias which has little influence overall. In such a situation, we adjust V}, and v}, to
satisfy > hk v, = 1. The practical gain from this method is that we can resort to
known posterior sampling distributions and can anticipate facilitating the process.




TABLE 1
Stratified contingency table containing frequency of different configurations defined by levels of
RS1800775 on CETP (G1) and RS1056836 on CYP1BI (G2), statins (E), and disease status. The
[frequencies are based on completely observed 2,334 subjects at phase 11

CETP (RS1800775) CYPIBI1 (RS1056836)
Control Case Control Case
E=0 E=1 E=0 E=1 Total E=0 E=1 E=0 E=1 Total

G=0(A/A) 347 67 354 21 789 (C/C) 294 T2 347 20 733
G=1(A/C) 373 97 454 44 968 (G/C) 471 97 522 51 1141
G=2(C/C) 233 54 267 33 587 (G/G) 188 49 206 27 470

Total 953 218 1075 98 2344 953 218 1075 98 2344
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Supplement: C source code
(http://www.umich.edu/~jaeil/tp.zip). Zipped C-code for MECC data analysis
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