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This appendix contains detailed instructions for the Markov chain Monte Carlo (MCMC) algo-
rithm employed in the paper. The appendix first describes the steps for the algorithm followed by
definitions of the vectors and matrices involved.

MCMC Estimation Algorithm for Censored Outcomes
1. Sample 3 from the distribution 3 |y,y*,0 \ 8.}
2. Sample © from the distribution Q|y,y*, € \ € in a 1-block, multi-step procedure.
3. For i € Ny, sample y7 from the distribution yi|y, 0,y*\ yi.
4. For i € Ny, sample y3 from the distribution y3|y, 0,y*\ y3.
5. For i : y;3 = 0, sample y3 from the distribution y3|y, 8, y*\ y3.
6. For i : y;4 = 0, sample y} from the distribution yj|y,8,y*\ yi.

7. For i : y;5 = 0, sample y? from the distribution yZ|y, 8, y*\ y:.
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!The notation “\” represents “except”, e.g., y*\ yi says all elements in y* except y;.



Step 1: Sampling 8
Sample 3 |y*,0 \ B ~ N(b,B), where

b = B(B;'by+ Y JeXioQc'yic+

i€N1

Z IpXipQp'yip + Z T X405y,
i€No i€ N3

B = (By'+ ) JeXioQp'XicJe +
1€N1
> IpX Q' XipIp + > IyX a0, Xiada) !
1€ No iEN3
Step 2: Sampling 2

Sample Qy,y*,0 \ Q in a 1-block, nine-step procedure by drawing Q11 , Qg = Ly — Qtlﬂfllﬂlt,
and By = Ql_llﬂlt, and then reconstructing € from these quantities

2. (a) Quly,y", 0\ Q~IW(—1+n, Qu + ENI,NQ,Ng 77?1’7?1)
i m =y —xind18, where J; = [ I 0000 ]
(b) Qo21ly,y", 0\ & ~IW(v +n2 + n3, Raz.1)
(c) Bialy,y*, Qa2.1 ~ MN (R Ra1, Q21 @ Ry})

o Q21 Q2
(d) Define ©,, = < Qg1 Qo >

Qss51]y,y*, 0 \ Q@ ~IW(v+nq, Rss.1)
Bisly,y*, Qs5.1 ~ MN (R} Rs1, Q551 ® Ryy')
Q33.4]y, ¥y, 0 \ Q@ ~IW(v+ ng, Raz.y)

Busly, y*, Q3.0 ~ MN (R, Ray, Q33., @ R, 1)
Quinly,y 0 \ Q@ ~IW(v + n3, Rg)
Bualy,y*, Qs ~ MN (R Rau, Ry @ R

k:1><K

where R = Q+>_ ninY, and the following subsections are obtained by partitioning R to conform
to Q, and Ry = Ry — Rthﬁlth. From these sampling densities, €2 can be recovered.

Steps 3-7: Sampling y*
For censored outcomes, y* is sampled following from a truncated normal,

yily,0,y"\'yi ~ 00,0)(Xi181 + E(eilenr), var(ealeat)), i€ Ni,

yaly, 0,y \ y3 ~ )(XZZIBQ + E(eizlei2), var(cizlens)), i € No,

y3ly, 0,y \ y3 ~ 00,0) ((Xi3 i1)Bs + E(eislens), var(eislens)), i:yiz =0,
yaly, 0,y \ yi ~ TN( ooO)(( ia Yi1 Yi2)By + E(cialena), Uar(5z4|€z\4)) it yia =0,
Vily, 0,y \ y5 ~ TN (o) (Xi585 + E(eislens), var(eislens)), @:yis =0.



Definitions

Priors: It is assumed that 3 has a joint normal distribution with mean 3, and variance B, and
(independently) that the covariance matrix € has an inverse Wishart distribution with parameters
v and Q,

ﬂ—(ﬁ7ﬂ) = N(IB ‘/607 BO)IW(Q|U7Q)

Data: For the i-th observation, define the following vectors and matrices,

vic = Wi vis)s  Yip = Wi v vin)s  Yia = Wi v via)

<. 0 x; 0 0 xip 0 0
Xic = ( 61 < > ,  Xip= 0 xj 0 , o X = 0 xjy 0
" 0 0 (xi3¥1) 0 0 (x4 vi1 Yi2)

Let Ny = {i : y;1 = 0} be the n; observations in the non-selected sample, and No = {i : y;; >
0 and y;2 = 0} be the ng observations in the selected untreated sample. Set N3 = {i : y;1 >
0 and y;2 > 0} to be the n3 observations in the selected treated sample. Let @ be the set of all
model parameters.

In order to isolate the observed vectors and matrices that correspond to the 3 different subsets
of the sample, define

10000 I 00 0O
so= (10000 Jp=[o010 0 0 ,
(k14ks)x K 0 0I 0O (k1+ka+ks)x K
I 00O0O
Ja=|lo1000
00010 (k1+kat+ka) x K

where K = k1 + ko + k3 + k4 + k5, which represents the number of covariates in each equation.
For i € N; (non-selected sample),

mic = Yic — XicdeB,
for i € Ny (selected untreated sample),

mip = ¥Yip — XinIpp,
and for ¢ € N3 (selected treated sample),

Mia = Yia— XiaJaB,



