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Appendix S1

In this report, we provide a proof of Theorem 2 and an examination of the corre-

sponding variance estimator. We begin with a review of the notation.

A.01 Notation
1 =subject(t=1,...,n)
T, = failure time
C1; = independent censoring time

(C5; = dependent censoring time
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2 SCHAUBEL ET AL. Vol. xx, No. yy
Ci = Cu N Cy
Xi=TiNCuNCy
Yi(t) = I{X; > 1}
Ay =1(T; <)
Agi = T{Cq < Cy;;,Coi < Th)}
Az = (1= Ap)(1 — Ay)
Ni(t) = T{X; < t,Ay; =1}
NE@t)=T{X; <t, Ay =1}
7Z,; = time-constant covariate vector
Z,,(t) = time-dependent covariate vector
- (77w
Zi(t) ={Zi(u) : 0 <u <t}
Vi(t) = {Vii(t),...,Vyu(t)} = functions of Z;(t)
M(t) = Ao(1)eB 70
A1) = A (1) Vi)
& = I ( individual i is selected for the subcohort )
p=Pr&=1|An=1),k=1,2,3
P = (p1,p2,p3)"
pi(P) = 0o, Awiki/
dAM;(t) = dN(t) — Yi(t)eB 2O (t)dt

dM{ (1) = dNE (1) = Yi(t)e® ViIOG (t)dt
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A.02 Matrices pertaining to Theorem 1

Q(a) = E {t;(a, p)**}
wi(a’ p) = Ki(a> p) + Bc(av p)Ql(p)

(. p) / (Vi(t) - F(eu. 1)} pi(p)dME (1)

T stV (1) "
BC(a,p):/ (o') @B r% (e, p,t) - Ia(o)(a’—p’ : dF€(t) + d(e, p)
0 (o, p,t)? se (o, p,t)
1
f (1) =~ B { AV Vi)™V O} =01

(e, p,t) = {r"(.p,t) 1"(ep.t) rf'(@pt)}, da=01,

where we further define

dy(er,p) = ——E U (VA(t) — V(e 1)} ApdNE (1 )1
d(a,p) = {di(e,p) dz(,p) ds(a,p)}
Qri(P) = m; ' Awi(& — pr)
me=pr(Ay=1),k=1,2,3
Q:(p) = {Qup) Qu(p) QuP)}",
with dME (t) = dNF () — Yi(t)dAS (t).
The following is a proof of Theorem 2, for the case where WM is used in the

proposed estimators. The proofs for stabilized weights, /ng and /V[73,-, proceed

through steps analogous to those listed below. To begin, we list explicit defini-
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tions of the matrices referred to in the theorem.

A.02 Matrices pertaining to Theorem 2

(4@
ae) = [ oGy - 28 m0 bar)

S(8,R) = E{©;(8,R)**}
©: (8. 7) = OB, R)Qu(po)
FH(B, F)A () 45, (ct0, o)
+ /0 " x(1t, 7)d®s(cxo, po, )
05 1) = B | [ 12.0) - 56 7.0} (b Wis)310)]
)

dpz( _ Akzgz
dpy P}

i (p) =
1,(p) = {pi(p)  p2(p)  pai(p)}’
[/ (Z:(0) - 208, RO} 6T (R (a1 1)
= /O Vi(u)dAf (u)

X(ti,ts) = E [eaoTVi”l) /t ) {Z;(0) —z(B, R, 1)} Ri(t)dMi(t)}
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d®;(c, p,u) = 53 (e, u) " {dI(u) — v (e, p, u)dA§ (u)} Qi(p)
—v" (a, u)dA§ (u) A% (a) 9, (, p)
+53 (e, u) "L pi(p)dME (u)

dJ(u)=F {ui(po)TdNiC(“)} ;

A.1 n_%UC(ao,po)

The estimating function for the dependent censoring model is

“ (v, po) Z/ {Vi(t) — V(ao, po. 1) } pi(po)dNF (1),

where

sY(a, p,t)
S (e, p,t)

S0p.0) =1 Y OV

V(a,p,t) =

Let st a)= BE{vi(t)V,(t)®4e®Vi®}  and  let  V(a,t) =
st a)/sO(t, a). We define dMC(t) = dNE(t) — Yi(t)eX Vil \E (t)dt.
By van der Vaart & Wellner (1996, Example 2.11.16), H,(t) =
ne S pi(po) ME (t) converges weakly to a tight Gaussian process H (t) with

continuous sample paths on [0, 7].
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By some simple algebra, we have

04U (@, po) = gz / {Vilt) — Ve, po. 1)} pi (Do) dME (1)
**Z | Vi) = S(ao Ompar 0
0 Z / (Vi@ po.t) — V(. 1)} pilpo)dME (1)
— Z [ V) = 5@} poo) 0 + 0,1
o émao,po) +o,(1),

with K;(a,p) = [[{Vi(t) — V(e t)}pi(p)dME (2). Note that

E{pi(po)dME (t)} = 0, such that E{K;(cxg,po)} =0, fori =1,---.n

A2n'?(a - ap)

Using a Taylor expansion, we can show that
n~ 27U (g, p) = n~ /*U% (g, po) + B (o, p<)n'/ (B — po) .

where p, is on the line segment between p and py, and

., 0
BS(O{,p) =n l%UC(aap)
i=1 70 S(c(])(aap,t)Qap o

_maaps (a,p,t)} pi(P)dN{ (t)

! Z / (Vi) = V(. p. 1)} %pxpwﬁ(ﬂ.
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We define ngd)(a, p,t),d=0,1and Dy(c, p) as follows,

0
R\"(a,p,t) = 5 kS Va,p.t)

D D= ONAORET

i=1 Py

such that
R (0, p, 1) — —— E{AuYi(1)V, ()71 V:0
y (o, p,t) — ” {AuY1(t) V()% }
= 1.”(a.p.t)

in probability. We then have

Dy(ap) — - Z Vi = Viap. 0} maane )

k

=—n! v, —V(a kl& ¢
- ;/O{wt) Viap, )} AN 1)

k

__n—l - ’ . —Vio Aklgz C
_ g/o {Vilt) = ¥l )} =5 dNE (1)
T _ 1 Akz
S RUCE RS Z e ()

such that

1 T . C
Dy(a,p) — —--E| / V(1) — V(e )} A dNE (1)

= di(a, p)

in probability. Let r¥(a, p,t) = [rgd)(a,p,t) rgd)(a,p,t) réd)(a,p,t)]

and let d(e, p,t) = [di (e, p,t) do(e,p,t) ds(e, p,t)]. Then by contin-
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8 SCHAUBEL ET AL. Vol. xx, No. yy
uous mapping,
T (1)
c 9 ’t 1
BY%a,p) — / Wr(o)(a,p,ﬂ — —————rW(a,p,t) p dFC(t) + d(ex, p)
" 2 (0)
0 Sc (aapat) Sc (a7pat)
= B“(c,p)

in probability, where F'°(t) = E{p;(p) N (t)}. It is easy to show that

-~ i1 Awibi
0D, — pro) = n'/? (ZZ#—AZ - pko)
=1 ?

— 12 ' Agi(& — pro)
n~t Z?:l Aki

=n /2 Z Mo Ari(& — pro) + 0p(1)
i1

—=n ' Z Qri(po) + 0p(1),
i=1

where Qri(p) = ﬁ;lAki(& — i), Mk =pr(Ap=1),k=1,2,3. Let Q;(p) =

Qu(p) Q2(p) Q3i(p)]T. Note that E {Qyi(po)} = 0, therefore,

n"Y2U% ey, p) = n~ Y2 Z {K;(cx, o) + BY(x0, P0)Qi(po) } + 0p(1)

i=1

= n_1/2 Z ¢z‘(a07 pO) + OP(1>7
=1

where 9,(a, p) = Ki(a, p) + B (a, p)Qi(p). Since E {3;(cx, o)} = 0, by

the Multivariate Central Limit Theorem (MCLT),
n~?U% (o, ) — N(0, ()

in distribution, where Q(ay) = E{1;(ay, po)®*}.
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We then have

n'}(@ — ag) = Af (e, B) 0P U (0, B),

where Al(e,p) =n '3, [7{SP (a, p,1) /S (e, p,t) —
V(a,p,t)®?}ps(p)dNEF(t) and o, is on the line segment between
a and op. Note the fact that n='>."  p;(p)dNF(t) — dFC(t) in
probability, such that AY(c,p) converges in probability to A%(ay),
with  A%(a) = [T{s (a,1)/s” (v, t) — F(x,1)®2}dFC(t).  Therefore,
by Slutsky’s Theorem, n'/?(& — ) converges in distribution to a

N(0, A% (o) 1Q2(ctg) A (ctg)!) variate.

A3 n/2{RG (1) — AS (1)}

We can decompose n'/2{A§ (t) — AS(t)} as follows,

n2{AS (t) — AT ()} = n'{AS (t; &, B) — A (t; &, po) } (1)
+n' 2 (A (@&, po) — A (a0, p0)) ()

+n' 2 {AS (t; ag, po) — AS (1)} 3)

DOL The Canadian Journal of Statistics/ La revue canadienne de statistique
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Applying a  Taylor expansion of  p;(p)/S, g) ) (a,p,t)  around

pi(po)/S(co)(a, Po, t), we can write (1) as

_nl/zz/{ o aif)) o Pz‘jpo) }n_ldNiC(u)

ﬁ ) Sg))(aap()Ju)

C
- [ 1 dp(p) plpo) 0
:nil / i _ _Z—_S(O) a’p’u _ leC u:
Z o | 5@ po,u) dp o= SO (@, po, u)? 9P ( ) lp=po (

n'? (B — po) + 0,(1)

B /t {nl >y 7 (Po)ANT (w) (e, po, u)dA§ (u; &, po) }
0

s(co) (o, u) s(co) (o, u)

xn 12 Z Qi(po) + 0,(1)

L(a07 pOa 1/2 Z Q’L pO + Op(]-)

i=1

where
fi(P) = d[:l’;k) = —A;%&
pi(P) = [n1i(p)  p2i(P) ﬂ:si(P)]T
L(ay, po, t) _/o S(CO)(ao, {dJ r? (e, po, u )dAOC(u)},

with dJ,,(u) =n~t 3" | ul (po)dNE (u), which converges to dJ(u) in proba-
bility.
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Considering (2),

—n1/2 — ! np;(po)dNE (u
Z/{ aPo, u) S((,?)(ampo,u)} PPN

n t (1) a0, Po, U T .
=n1{2 | oo )pi<po>de<u>} (@ — ) + 0y(1)

i=1 Sg))(a07p07u)2

T

t n
= {—/ V(av, po, u)dAG (u; Oﬁo,po)} A () 2 Z’%(ao,Po) + 0p(1)
0 i=1
= h{\(t; 0, po) A% () ' 2 D 4,0, o)
=1

= h{(t; o, po) A () '/ Z (o, Po) + 0p(1),

where

t
V(a07 Po, u )dAg('LL, g, pO)

t

V(a, w)dA§ (u).

~

he(t; o, o) =

he(t; o, po) = —

NN

Moreover,
n t
(3)=n""/? Z/ Sg))(am Po, 1)~ pi(Po)dM{ (u)
= Jo
=n'? Z/ (e, u) ™ pi(Po)dM (u) + 0, (1),
Combining the above results, one obtains

PR — AS()} =S B, pos ) + 0,(1)

i=1
n t

=n L2 Z/ d®;(ag, po, u) + 0,(1)
=170

DOL The Canadian Journal of Statistics/ La revue canadienne de statistique
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where

®; (o, po, t) = Lo, Po, t)Qs(Po) + hé:(t; o, o) A (o) "4, (xo, Po)
+ [ s @0 u) o) ()
0
d®; (g, po, u) = s (axo, w) ™' {dI(w) — v (g, po, w)dAF (u)} Qi(po)
—v" (o, u)dA§ (u) A () "4, (exo, Po)

+59 (v, )" pi(po)dME (u).

Note that E{Qi(po)} = 0, E{9;(cto, po)} = 0 and E{p;(po)dM (u)} =0,

such that

E{dq}z(a()? Po, U)} = 0.

A4 n/2{RC(t) — AS (1)}

We can decompose n'/2{A%(t) — AC(t)} as follows,

n'P{A7(8) — AT(5))
t __p R t -
:n1/2{/ e Vi(u)dAg'(u)_/ eaovi(u)dAOC(u)} “)
0 0

¢ ¢
+n1/2{/ eagvi(“)dAg(u) — / eagvi(“)dAOC(u)}. 5)
0 0

The Canadian Journal of Statistics/ La revue canadienne de statistique DOL:



2077 13

By a Taylor expansion,
t —~T
(4) = n1/2/ {ea Vilw) _ OV }dAC( )
0
t
= / VT (1)e® Vi dAS (u)n'? (& — o) + 0,(1)
0

- / V7 (u)dA (u)AC () 1 S (0, po) + 0 (1),
0 =1

Now considering the second term (5),

&= [ OV (RS (u) — AG ()

+ n
:/ eaDTVi(“)n_I/Qqu’z(aoapovu)+0p(1)'
=1

0

It follows that

nV2{RE (1) — AC(Y) / VAT () A @)™ 3 e o)
t

+/ €a0 1/2261@1 «g, Po, U )—|—Op(1)
0

=1

—n_l/QZG )+ 0,(1

where

Gy(t) = W (t)A () "y (xo, Po) +/ 0 Vi d®, (v, po, u)
0
= [ Vitwastw)
0
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A5 nt/2{Ri(t) — Ri(t)}

Letting R;(t) = p;(p)W1;(t), we have

n2{Ri(t) — Ri(t)} = n"*{p(p)e™ @ — pi(po)e @}
"‘nl/z{Pi(po)eKiC(t) - Pz’(po)el\’c(t)}

TeAf( ) 1/2(

= 1,;(po) P— Do)

+pi(po)e™ On2{AC (1) — AC ()} + 0,(1)

= p;(po)" Wai(tyn™/? Z Qi(po) + Ri(t)n~"? Z G(t) + 0p(1

A6 n'/2(B - B,)

It is easy to show that

nl/Q(B—BO):A (Bo) _1/2ZU{ﬁ07 (1)} + op(1),

where

Ui{ﬂ,R}:/OT{zx Z(8, R.1)} Ri(t)dNi(t)

1)(ﬁRt)
S@ (8, R, 1) —n’lzR Yi(£)Z:(0)24eB %O g —0,1,2

s“(B,R,t) = E {Ri(in(t)zi(o)@deﬁTw}

z(8,R,t) =sV(B,R,t) /s (B, R,1).

The Canadian Journal of Statistics/ La revue canadienne de statistique DOL:
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We then write

in probability, with n=' >~ | R;(t)dN;(t) converging in probability to dF'(t).

We can decompose n~/2U (3, R) as follows,

n~2U <,30, ISL>

Y Z/ ~Z(B.R.1)} Ri()aM(1)
:n_l/QZ/OT{Zi( Z(B. R.1)} Ry(1)AM(t) ©)
2y / {Z.(0) - Z(B, R,t)} {ﬁi(t) —Ri(t)}dMi(t) %
*WZ | {6 .0~ 206, R0} Riario ®
Itis easy to show that (6) = n=*/23"" | [7{Z;(0) — Z(B, R, 1)} Ri(t)dM;(t) +

0p(1). The third term (8) converges in probability to 0. We can express (7) as

DOL The Canadian Journal of Statistics/ La revue canadienne de statistique
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follows,

_nl/zz/ {Z ﬁ R, t)}

{/J,Z po) Wit Z 1(Po) + Ri(t ZG (t )} dM;(t) + o,(1)

B Z(B. R, 1)}, (po) Wii(t)dM;(t) _I/QZQI (18)

110

412 Z /OT {Z;(0) — Z(B, R, 1)} Ri(t)
xn~! {Z \I’?(t)AC(ao)‘lwl(ampe)} dM; (1) (10)

Y /0 (2,(0) ~ Z(B. R.0)) R(1)

n t
xn~! Z/ e Vi) dd, (o, po, u)dM;(t). (11)
=170

We can show that

where

08,1 =n"Y / {24(0) ~ Z(B. R.0)} i (po) Wi )AM(1)

[ | @0 - 36 2.0} o) W00

The Canadian Journal of Statistics/ La revue canadienne de statistique DOL
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Moreover,
(10) = n~! li /O (2,(0) — Z(B, R 1)} Ri(t) T (1)dDM (1)
AC(a) Z (e, po)
—F(B, R)A () 2 Z (e, o)
"
—H(B, R)A () Z e, o) + op(1).
where
f(8,7) = n"' [Z [ (20 -2 7.0} \IJ?<t>Ri<t>dMi<t>]
H8.R) = £ | [ (2.0 - 216, 5.0} WT 0 00|
Changing the orders of integration and summation,
d®;(a, po, u)

(11) = ”_1/22::/(:

=n 12" / X (u, 7)d®; (g, po, 1)
1=1 70

pt Y et / (2,(0) — Z(B, R, 1)} R(t)dMi (1)

:n—l/zz/ X (1, 7)d® (v, po, 1) + 0y (1),
1=1 70
where
n . to B
)A((tl,tg)—nlzeaovi(tl)/ {Z:(0) — Z(B, R, t)} R(t)dM;(t)
i=1 1

X(ti,ts) = E [eaoTVi“l)/tQ{Zi(o) —Z(B, R, t)} Ri(t)dM;(t)| .

DOL The Canadian Journal of Statistics/ La revue canadienne de statistique
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Combining the above results,

n/ (B = By) = AlBo) 'Y ©,(By, R) + 0,(1).
=1

where

©, (B, R) =0(8, R)Qi(po)
+H(B, R)A® (ap) "1, (cxo, Po)

+/ X(uaT)dq)i(a()ap();u)‘
0

Note that E{®;(3, R)} = 0. By the MCLT and Slutsky’s Theorem, n'/2(3 —
B,) converges in distribution to a N(0,A(B,)'X(8, R)A(B,)"') variate,

where 3(3, R) = E{©,(3, R)®?}.

o~

A.7 Estimating var(3)

The variance of [Ai can be consistently estimated by n=' > | @, (8, R), with
O, (B, R) being obtained by substituting limiting values in ©; (3, R) with the
sample analogs. However, as shown in the Web Appendix, the computation of
@)i (B, R) is very complicated and difficult to implement numerically. A useful
alternative is to estimate the variance of the proposed estimators by treating the

weights R;(t) as known rather than estimated.

The Canadian Journal of Statistics/ La revue canadienne de statistique DOL
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By some simple algebra, we have

n~Y2U (B,, R) —nWan/OT {Z:(0) — Z(B, R, t)} R;(t)dN;(t)
:nlﬂil/;{zi( Z(B, R, t)} Ri(t)dM;(t)
—n '/ 2; /0 " {Z:(0) — 7(B, R, 1)} Ri(t)dM(1) (12)
IS zi; /0 {Z(B. R.t) — 2B, R, 1)} Ri(t)dMi(1113)
Note that E {Wy,(t)dM;(t) | Z:(0)} = 0, such that
E{R:(t)dM;(t) | Z:(0)} = E {pi(p)Whs(t)dM(t) | Zs(0)}
= E[E{pi(p)Wri(t)dMi(t) | Aui, Dgi, Az, Zi(t)} | Zi(0)]

= E{Wy(t)dM;(t) | Z:(0)}

= 0.
Therefore, (13) converges in probability to 0. It follows that

n~Y2U (By, R) = n~1/? Z Ul(B,, R) + op(1),
i=1

where U¥(8,, R = Jo {Z:(0) —Z(B, R,t)} R;(t)dM;(t). Hence, under the as-
sumed conditions, {U(3,, R)} is asymptotically a sum of independent and iden-
tically distributed zero-mean random quantities. By the MCLT, n~'/2U (3,, R)

converges asymptotically to a N (0, *(3,, R)) distribution, where X*(3, R) =

DOL The Canadian Journal of Statistics/ La revue canadienne de statistique
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E {Uf(ﬁ , R)®? } By the Functional Delta methods,

n'? (B~ B,) = AB) 0 Y UIH{By, RY +0,(1),

=1

Therefore, the variance of 3 is estimated by X(B)_lii(fi, R)A(B)~, where
A(B) and f)i(ﬁ , R) are calculated by replacing limiting values with their corre-
sponding empirical counterparts.

We now provide a proof of the large-sample distribution of the cumulative

baseline hazard estimator.

A.8 Proof of Theorem 3

We can decompose n'/2{Ay(t) — Ag(t)} as follows,

~

n'?{Ag(t) = Ao(t)} =n"*{Ao(t; &, B, p) — Ao(t; &, B, po)} (14)
+n'2{Ag(t; &, B, po) — Ao(t; &, Bo, po) } (15)
+n'*{Ao(t; &, Bo, Po) — Ao(t; 0, Bo, Po)}  (16)
+n'/?{Aq(t; oo, Bo, Po) — Mo(t)} (17)
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Applying a Taylor expansion of R;(t;é,p)/S©(é, 3,p,t) around

Ri(t;60,po) /S (&, B, po, t), we can write (1) as

n t A. A A - ~
=Y [(gmn)  sapo
= Jo SO(e,B,p,u)  SO(é, B, po,u

_ t 1 dRz(u7d7p) Rl(u7&7p ) a A7
=n"" Z/o {S(O)( U |p=po - 4 _S(O)(au&p; u)|p=z
i=1

where

dR;(t; 0, p) _dpi(P) ica i\
( ) ( )eAf(t, D) +pi(p)€A"c(
dp dp dp

and

dp 0 = Sg))(d,p, w) Sg))(éz,p, u)2 Op !
and
0 oA _ - OR; t,a,p 37 7. *
0_5(0)(04’5:?7 )lp=po =n"" Z ((‘) )Yi(t>€ﬁ 20y — TP(O)(ao’ﬂo’pO’t)
P i1 p
Thus

(1) =L} (o, Bo, Po, t)nfl/Q Z Q. (po) + 0,(1)
i—1

DOL The Canadian Journal of Statistics/ La revue canadienne de statistique
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where

n

¢ u
* - — i(u S (u ATV (s
L} (a0, Bo,po.t) =n"" E / S(O)(a071607p07u) I{N;‘r(po)@A’( )+P1(P0)€Al( )/ e Vil )Sg
i=1 70 0

t
X [dJ(S) - T(O) (a07p07 S)dAg(S)]} - / 8(0) (a07 /807p0a u)_lr;)(()) (a07 1807
0

- Li(a(b /807p07 t)

Considering (2),

1 ~
—n1/2 / - n" R, (u; &, po)dN;(u
Z a 13 Do, U ) S(O)(aﬂlg07p07u)} ( pO) ( )

=n! Oéﬁopo, )A'U'CAX ()Y (3 — o
- {Z / DB s e o) AN (1)} (B = o) + 0,1

={- / V' (&, Bo, po, u)dAo(u; &, Bo, po) } A(Bo) 'n 2y ©y(cxo, Bo, Po) + 0p(1)

i=1

={- / v" (w0, Bo, po, u)dAo(u)} A(Bo) ~'n 12 ©i(exo. Bo. o) + 0(1)

i=1

=L; (a07/307p07 1/229 a(),,B(),p())_'_Op(l)

=1

where
V*(&, Bo, po, t) _8W(&, Bo. po.1)
120 P0: Y =500 (&, Bo, po 1)

8(1) <a07 ﬁOa Do, t)
8(0) (a07 /807 Do, t)

Li(cxo. Bo. po. ) —{ / " (00, Bo, Po. w)dAo(u)} T A (o)™

’U*(ao, 6071707 t) =
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Moreover,

R U o po) Ri(u; (o7 po) -
3) =n!/? / — ’ ntYdN;(u
Z ) 04 ,BosPo, U ) S(O)(Oémﬁmpo,u)} ( )

_ Z 1 dRi(u' « po) Rl(u oo pO)
=N 1 / ’ 9 ooy — 3 s
i=1 70 {S(O)(amﬁo,po,u) do |

% 50 (e, Bo. Do, 1) |ecaa JANS() X 1% — et0) + 0,(1)

where

C(+.
— py(po)et€ o) A (B 0 o)
do !

do

and

AC 5 t T - 1
d i (t,aaPO) :/0 Vi(u)Tea Vi(u)n—lz S(O)p](po) dNJC(u)

dox j=1 °cC (e, po, u)

t n (1)
+/0 eaTVi(u)n—IZ( p]<p0)s (a Po, ))dN]C(u)

0)
j=1 S(C (aap07u)

and

0 1”8thap0

%S(O)(a7607p0> |a =ag — N (t) g’ "" a0 7 r

=1

Thus,

(3) = L3(ao, Bo, Po, t) 1/2Z¢ (avo, Po) + 0,(1)
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where
Lig(cto. Bo.po. 1) =(n' 3 / S0, B pov ) {pipo)e O [ V(5O
=1

— /Ou eaTV"(s)U(amﬁmpoa S)dAoC(S)]}

- /ot s (co, Bo, Po, w) ' (0, Bos Po, w)dAg(u)} x A (exo)

— L3(cvo, Bo, Po; t)
with

dJi(t)=n"" i pi(po)dNy ()
=1

which converges to dJ*(t) in probability.

The last part,
n t
(4) :n_l/QZ/ S(O)(aOHBO)pOau)_lRi(u; a07p0)dMZ(u)
i=1 Y0
n t
:n_l/ZZ/ 5(0)(007/8071)07“)_11%1'(“; a07p0)sz(u) + Op(l)
i=1 70

Combining the above result, one obtains

! {Ag(t) = Mo(t)} =n~"* Y (cxo, Bo, Po, t) + 0p(1)

i=1

where

7 (o, Bo, Po,t) =L (v, Bo, Po,t)Q;(po) + L3 (o, Bo, Po, t)®i(co, Bo, Po)

t
+ L3(ao, Bo, Po, t)¥;(cxo, Po) +/ s (o, Bo, Po, u) "' Ry(u; atg, po)d M (
0
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Note that E{Q,(po)} =0, E{O;(cxo, Bo,Po)} =0, E{1),(x0,po)} =0 and

E{R;(u; oo, po)dM;(u)} = 0, such that E{d®} (o, Bo, Po,t)} = 0.
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TABLE 1: Supplementary analysis comparing HCC (assigned MELD of 22; reference) versus non-HCC

(by lab MELD) pre-transplant mortality

Case-Control

Weighted: W,

Case-control

Weighted: W3

Patients =~ MELD 3 SE p Jéj SE p

HCC “22” 0 - - 0 - _

non-HCC  6-8 2115 0.14 < 0.0001 -1.05  0.15 < 0.0001
9-11 20.65 0.0 < 0.0001 1053 0.12 < 0.0001
1213 -0.60 0.10 < 0.0001 <044 012 0.0003
14-15 020 011  0.056 -0.05  0.12 0.69
16-17  0.02  0.10 0.88 020 0.3 0.13
18-19 028 0.14 0.04 054  0.16  0.0006
20-22 044  0.14  0.001 073  0.13 < 0.0001
2324 078 021  0.001 129 020 < 0.0001
2529 138 0.17 < 0.0001 182 0.17 < 0.0001
30-39  1.88  0.17 < 0.0001 230 0.18 < 0.0001
40 264 036 < 0.0001 2.80 045 < 0.0001
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TABLE 2: Simulation results based on 1000 replications: Mis-specified model:

Setting 2A-2B, but with (Z;; deleted)

Wi(t) Estimator BIAS ESD ASE  CP
Setting 2A: p1 = p2 = p3 = 0.15
1 B 0.09 0.136  0.139 0.901
1% BV 0.124 0.144 0.146 0.862
W B2 0.095 0.137 0.141 0910
W CHE 0.082 0.135 0.139 0.929
1 Ba 0.104 0.133 0.134 0876
1% BV 20.031 0135 0.139 0.945
Wa BY¥2 0018 0132 0.136 0.945
Ws BY¥s 0013 0.32 0136 0.946
Setting 2B: p1 = p2 = p3 = 0.10
1 B 0.101 0.169 0.171 0916
1% BM 0132 0.179 0.179 0.890
Wa BV 0.101  0.170 0.173 0914
Ws BVs 0.088 0.168 0.171 0.927
1 Ba 20.102  0.167 0.164 0912
Wi B 20.030 0.169 0.170 0.948
Wa B2 0018 0.164 0.167 0.947
Ws BYs 0013 0.165 0.167 0.949
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