A Spline functions
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Figure A.1: Spline functions of time used as covariates in D}; with profile-specific coefficients.
The x-axis represents time in years.

B Posterior computation

Supplemental materials for the posterior computation under marginal and joint profiling.
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B.1 Marginal profiling

The prior distributions are specified as: 8 ~ N(0,33), oy ~ N(0,X,), 07 ~ Inverse-Gamma: IG(a, b),
3., ~ Inverse-Wishart: IW (1, 33,) and 1, ~ N(b;, B;), where we set the hyper-parameters

equal to 1 and assume independence in the covariance matrix specification. The posterior
updating follows the steps:

1. Update C;: for i =1,...,n, draw C; from a multinomial distribution with probability

7TZ<X1'07771) H] f(mj’67alu bi70127 Di7D;k7 D:*)

Pr Cz =1) =
( ) Zlﬁl(Xi()anl)ij(yijwval’bivO-ZQvD%D:vD;k*)

2. Update ay: for [ = 2,... L, where a; = 0 for identification purpose, 7(ay|—) =
N(pta, Va), where V,, = (271 +0,2Df Df) ™Y, jig = V0, 2D; (X — Di3 — Di*by). Here
Dy, Dy, Df*, X, by are subsets of the design matrix and random effects for all 7, j such

3. Update n;: for | = 2,...,L, let ¢ = I(C; = 1), n(m) ~ N(mj,S)), where S} =
VIV + Bl_l)’l, V is the design matrix with each row X1, O = diag(wy, ..., wu),
and m; = S7(B; b, + VTm,), where my is a vector in R", and the ith component is

my? = g — 1/2 + wa{log[Y,, exp(Xhne)]}-
4. Update 8 ~ N(ug, Vs),where X35 = D;*S,. D +02, I, Vs = (35'+>., D} X35 D;) ™!
and g = Va3, DiX35 1 (Y; — Djag,).

5. Update o7, for I = 1,..., L from IG(}, ., T;/2 + a,(Y; — Dif — Dia — Df*by)' (Y —
DB — Dia— D)) /2 + b).

6. Update X, from IW (n + v, b'b + X).

7. Update b; from N(u, V), here V, = (5.1 + 052Dy D) 7!, and py, = Vyo 2D (Y; —
D;B — Dfag,)

After convergence, we impute missing data from the assumed model for Y since this step
does not need to be included into the iterations.

B.2 Joint profiling

The prior distributions are specified as 8 ~ N(0,35), oy ~ N(0,%,), 07 ~ 1G(a,b), X, ~
IW (v, 3y), m ~ N(b, By), v ~ N(0,%,), vy ~ N(0,%,) and E ~ IW (v, X.), where we
set the hyper-parameters equal to 1 and assume independence in the covariance matrix
specification. The posterior computation is the following.

1. Update Cj: for e =1,...,n, draw C; from a multinomial distribution with probability
R;; —R;: * *%
- 7T-l(—X-iO?,r]l) H]pl_ﬂjclzl(l _pij|Ci:l)1 RZJf(}/ij|67al7bi70-l27DiaDi7-Di )
- Rij —R,; * k% ’
El 7Tl(Xi07 771) H]’ p,;j|'jci:l(1 - pz‘j\Ci:l)l R”f(Y;jWa ay, bi, 0l27 D;, D;, D; )

Pr(C; =1)
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. Update a;: for [ =2,..., L, where a; = 0, m(cy|—) = N(fta, V), where V,,, = (X' +
0, *Di' D)™", pto = Va0, * Dy (Y = Dif — Dy*by).

. Update n: for 1 =2,..., L, w(n) ~ N(mj},S;), where S; = (VITQV +B; )7L, V is the
design matrix with each row X}, = diag(wy, . .., wy), and m; = S;(B; b +VTmy),
where m; is a vector in R", and the ¢th component is

my? = e — 1/2 + wa{log[y_ exp(Xhne)]}
kAl

7

and i = V3 3, DiX5 (Y — Dfac,).

. Update 5: w(B|—) = N(ug, Vs), X = D;‘*ETD;‘*/nLUaITi, Vg = (251_’_21' DQX;[)ADZ»)”,

. Update of, for I = 1,..., L, from IG(} ., Ti/2 + 1,(Yi — Dy — Do — Di*b)' (Y —
Dy — Dia — Di*b)/2 + 1).

. Update X, from IW (n + vy, b'b + ).

. Update b; from 7(b;|—) = N(u,V3), here V; = (E7' + 02Dy Dy*)7!, and gy, =
Vioo'Di (Y; — Diff — Diac,).

. Update v: [v|—] ~ N(m},S;), wherem} = S;(B"k,), B=| By, ..., Biy,, Byy, ... B\p, }Tand

v v

k, is a vector with length Y | T;:

* k * kk * * * k% T

ky = [ kiy — wi ((Bi) Tyve + (B) Ter), - kg, — wir, ((Big,) "e, + (Brh,) Ten)) }
and S} = (X,'+BTQ,B) ™!, where Q, = diag(wiy, ..., wip, , Wiy, .., Wy, ooy Wy s ooy Wi ).
. Update ~, for I = 2,...,k, from [y|—] ~ N(mZ, 5% ), where m: = SZ((B*)'k,,),

* * * * * T
Bz = [ (BH)TI(OI = l), X (BlTl)TI(Cl = l)’ (321)TI(C2 = l)» X BnTn)TI(Cn = l) }
and k,, is a vector with length ;. - _, Ti:
k= [ Ky = wiy (Bl + (Bi) Te) M (Cr = 1), .. {kyg, — whe, (Bg,v + (B, ) Ten) H(Co = 1) |
and S: = (X' + (B*)'Q,B*)"!, where Q,, = diag(wi, I(Cy = 1),...,winI(C; =
D), ws I(Cy =1),...,w3p, [(Cy = 1), ..,wi I(Cpy = 1), .., wriy 1(C = 1)).
. Update e; from [e;] ] ~ N(m, Sz,), where m, = S ((Bf*) ko), By = [ (By)T, . (Bi) T ]
and k., is a vector of R”: as the following:

* * * * * * T
ke, = [ ki — wil(BiTlV + (Bz‘1)T701)= o kiTi - wiTi(BiTTiV + (BiTi)TVCi) }

and S} = (E~' + ((B;*)"Q,B;*) ™!, where €, = diag(w}, ..., wip,).
. Update E from IW(n + ve, Y ., e;e] + Xe).

. Impute missing data: draw Y from f(Yy;]8, ac,, bi, 08, D, Dy, Dy*) .
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