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S1 Proposed forests for time-varying covariate survival data

S1.1 Generating the survival times

Suppose the covariates X are initially observed at ty = 0, and change values at t{,...,t,,_1,
before the subject is censored or the event occurs at t,,. That means there are in total m
intervals, within which the values of all covariates remain the same, X (t) = ;, for t € [t;, t;11),
i =0,1,...,m — 1. Consider the Weibull distribution with coefficient (A,v) and a survival
relationship 9¥(t) = ¥(X (t)). Denote ¥; = d(x;), i =0,...,m — 1.

The survival times are generated as follows:

1. Compute the values of cumulative hazard function H(t) at tq,ts,...,t,—1 from
)\exp(ﬁo)t” if 0 S t S tl,
H(t) = >\€Xp<19@) (tv—t;})—FH(tz,ﬁ@_l) lftz <t <741, z:l,,m—27

Aexp(Vm-1) (1" —t2_1) + H(tm-1,9m—2) if tyoy <t.

2. Divide time lines into the following regions

_JHt) HE) i=1,. m = 1
i {[H(til), 00) 1 ="m.

3. Randomly generate u € U(0, 1), the survival time is determined by which region — log(u)
falls in:

—log(u) 11/v .
T = [/\exzf(%g)} if —log(u) € Ry;

—log(u)—H (t;_ o, 1V .
[%4'7%—1} if —log(u) € Ry, i=2,...,m.

4. The corresponding survival probability function is
S(t) = exp(—H(t)),

where ¢ falls into mutually exclusive intervals D; = [0,t1), Dy = [t1,t2),..., Dy =
[tm_l,OO).

S1.2 Changing pattern of the time-varying covariates in the simula-
tions

This section provide further details on the changing pattern of the time-varying covariates,
specifically, on how to generate the observed values of time-varying covariates Xg, X3, Xis,
X187 X20 at to, c. 7tm71: Lj ks for j = O, N (e 1 and k£ = 6, 13, 16, 18, 20.

e X, whose initial value is randomly generated from {0, 1,2} with equal probability:

— if the initial value is 2 then it stays at 2 for all the following time points: z¢s =
= Tpe16 = 25



— if the initial value is less than 2, randomly sample the number of time points from
{1,...,m} that it will stay at the initial value, 7y,

x if the initial value is 1,

- if ng < m, then the values at the rest m — ny time points are all 2’s:

Toe ="+ =Tpy-16 = L and Tpp6 =+ = Tp_16 = 2;
- otherwise, it stays at 1 for all time points: zos =216 =+ = Tpm_16 = 1;
x if the initial value is 0, randomly sample the number of time points from
{1,...,m — g} that its value becomes 1, 1y,
- if Ny < m — ng, then its values at the rest m — ng — n; time points are 2’s:
Toe = = Tig-16 = 0, Tige = "+ = Tigtay—1,6 = 1 and Tpga 6 = - - =
Tm—-1,6 = 2;

- otherwise its values at the rest m — n, time points are 1: zps = -+ =
Tig-16 = 0 and zpo6 = -+ = Tpm-16 = 1.

X3, whose changing pattern is always 0 — 1: randomly sample the number of time points
from {1,...,m — 1} that it stays at the initial value 0, 19, and it then changes value to 1
for the rest of the time points: xg13 = -+ = Ti,—1,13 = 0 and Xz, 13 = -+ = Tpy—1,13 = 15

X16, whose changing pattern is either 0 — 1 or 1 — 2: first randomly generated its
initial value from Bern(0.5), then randomly sample the number of time points from
{1,...,m— 1} that it stays at the initial value, 7y, and it then increases its value by 1 for
the rest of the time points: 16 = -+ = Tny—1,16 and Tjp16 =+ * = Tm—1,16 = Lo,16 + 1;

Xig, whose changing pattern is 0 — 1 — 2: randomly sample two numbers of time points
from {1,...,m—1}, g and fy, then x5 = -+ - = Tpy_118 = 1, Tigas = -+ = Tiy—1,18 = 1
and Tz, 18 = 0 = Tpo1,18 = 2;

X0, which is a linear function of the left-truncated time point of the interval with slope
and intercept follows Unif(0, 1): first generate ¢y, co ~ Unif(0,1), then x;90 = c1t; + c2,
7=0,...,m—1.



S1.3 Histogram of simulated survival times

Histograms of survival times for typical samples with the number of subjects N = 500 in each

scenario are provided in Figure S1.1.
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Figure S1.1: Histograms of the lower 95% of the survival times generated in typical samples with no
right-censoring, with the number of subjects N = 500. The first row gives results under the PH setting,
the second under the non-PH setting. The first column gives results for the linear survival relationship,
second column for the nonlinear survival relationship, and the last column for the interaction survival

relationship.



S1.4 Parameters set in the simulation study

In the simulation study, we set the parameters for the basic scenario “2TI + 4TV” as follows.

e Under the PH setting:

— When the survival relationship is linear: set A\ = 0.012, v = 0.8 if the underlying
survival distribution is Weibull-Decreasing, and A = 0.001, v = 2 for Weibull-
Increasing.

x When the signal-to-noise ratio is “Low,” Sy = 0, 51 = 1, fo = 1, 3 = —1,
Bs=—1, 5 =0.5, Bg = —0.5;

x When the signal-to-noise ratio is “High,” 8y = —4, /1 = 5, 8 = 5, f3 = —5,
By = —b, B5 = 2.5, Bg = —2.5;

— When the survival relationship is nonlinear: set A = 0.15, v = 0.8 if the underlying
survival distribution is Weibull-Decreasing, and A = 0.0025, v = 1.8 for Weibull-
Increasing.

* When the signal-to-noise ratio is “Low,” ¢1 = ¢4 = 0, ¢ = 3 = —1, Yy = 0.2,
Y3 = 0.1, Y5 = 0.05, g = 1;

* When the signal-to-noise ratio is “High,” ¢1 = 0, ¢o = ¢35 = —5, ¢4 = 5,
Yo = 0.2, Y3 = 0.1, ¢5 = 0.05, g = 1;

— When the survival relationship is interaction, set A = [0.7,1], B = {4,5}, and
A = 0.14, v = 0.5 if the underlying survival distribution is Weibull-Decreasing,
A = 0.0001, v = 1.8 for Weibull-Increasing.

* When the signal-to-noise ratio is “Low,” m1 = n3 =1, no =y = 0, 79 = 0,
=1v%=1 v3=—-1,u=—-1 v =05, 7% = —0.5, ap =0, oy = —1,
ar=1,a3=1, as = —1, a5 = —0.5, ag = —0.5;

* When the signal-to-noise ratio is “High,” 9y = n3 = 5, 7, = 1.5, ny = 1.101,
Yo =—T,7Mm=09"7%=0957==9 Y= =9 7 =25 7% = —29, ap = —10,
a1 = —b, 09 =5, a3 =05, ag = —9, a5 = —2.5, ag = —2.5;

e Under the non-PH setting:

— When the survival relationship is linear, set A = 0.001 for Weibull-Increasing.

* When the signal-to-noise ratio is “Low,” 5y =0, 51 =1, fo =1, 3 =1, B4, =1,
Bs =10, B = 1;

x When the signal-to-noise ratio is “High,” 8y = —64.5, 81 = 3, B2 = 3, B3 = 3,
Ba=3, Bs =30, Bs = 3;

— When the survival relationship is nonlinear, set A = 0.002 for Weibull-Increasing.

* When the signal-to-noise ratio is “Low,” ¢1 = 1, ¢9 = ¢p3 = ¢4 = 0;

* When the signal-to-noise ratio is “High,” ¢1 = 5, ¢o = ¢p3 =0, ¢4 = —2.835;

— When the survival relationship is interaction, set A = [0.7,1], B = {5}, and A =
0.001 for Weibull-Increasing as the underlying survival function.

* When the signal-to-noise ratio is “Low,” 7y = n3 =1, 7o = n4 = 0, v = 0,
nm=-Lr=-Lyun=-1Lnu=-17%=-10,%= -1 a =0, a0 =1,
a=1,a3=1, a4=1, a5 =10, ag = 1;

* When the signal-to-noise ratio is “High,” 71 = n3 = 5, 7, = 0.6, n, = 1.101,

Yo =645, 1 = -3, 2= -3 13=-3 1u=-3 75 = -30, % = =3,
ayg=—64.5, 01 =3, s =3, a3 =3, ay = 3, a5 = 30, ag = 3.



S1.5 Bootstrapping subjects vs. bootstrapping pseudo-subjects

Figures S1.2 and S1.3 give side-by-side boxplots of integrated L. difference, showing the per-
formance comparison between bootstrapping pseudo-subjects and bootstrapping subjects for
each type of the forests under the PH setting, and under the non-PH setting, respectively. The

results are provided for data generated under the true model 2TI + 4TV.
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Figure S1.2: Integrated Lo difference of three forest methods with different bootstrap mechanisms,
on datasets having 2TT 4+ 4TV in the true model, survival times generated from a Weibull-Increasing
distribution under the PH setting, light right-censoring rate (20%). All forest methods are trained
with mtry = 5 by default, and tuning parameters set to be \/n. From the top row to the bottom, it
gives results for the linear, nonlinear and the interaction survival relationship. From the first column
to the third, it gives results for the number of subjects N = 100, 300, 500.
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Figure S1.3: Integrated Lo difference of three forest methods with different bootstrap mechanisms,

on datasets having 2TT 4+ 4TV in the true model, survival times generated from a Weibull-Increasing
distribution under the non-PH setting, light right-censoring rate (20%). All forest methods are trained
with mtry = 5 by default, and tuning parameters set to be \/n. From the top row to the bottom, it
gives results for the linear, nonlinear and the interaction survival relationship. From the first column
to the third, it gives results for the number of subjects N = 100, 300, 500.

One can see that for each type of forest, the results when bootstrapping pseudo-subjects are
very similar to those when bootstrapping the subjects. That is, the two different bootstrapping
mechanisms do not result in fundamentally different levels of performance.



S1.6 Regulating the construction of trees in forests

Figures S1.4 to S1.7 give examples of how RRF-TV and TSF-TV perform with different values
of mtry under the PH setting and the non-PH setting, respectively. The mitry values are
chosen by the “out-of-bag” tuning procedure. The results are very similar compared to those
for CIF-TV given in the manuscript.
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Figure S1.4: Integrated Lo difference of RRF-TV with different mtry values under the PH setting.
Datasets are generated with light right-censoring rate (20%), survival times generated from a Weibull-
Increasing distribution. From the top row to the bottom, it gives results for the linear, nonlinear and
the interaction survival relationship. From the first column to the last, it gives results for the number
of subjects N = 100, 300, 500. In each plot, 1-RRF-TV with mtry = 1; 2-RRF-TV with mtry = 2;
3-RRF-TV with mtry = 3; 5-RRF-TV with mtry = 5; 10-RRF-TV with mtry = 10; 20-RRF-TV
with mtry = 20; Opt—-RRF-TV with value of mtry that gives the smallest Integrated Lo difference in
each round; Tuned-RRF-TV with the value of mitry tuned by the “out-of-bag” tuning procedure.
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Figure S1.5: Integrated Lo difference of RRF-TV with different mitry values under the non-PH setting.
Datasets are generated with light right-censoring rate (20%), survival times generated from a Weibull-
Increasing distribution. From the top row to the bottom, it gives results for the linear, nonlinear and
the interaction survival relationship. From the first column to the last, it gives results for the number
of subjects N = 100, 300, 500. In each plot, 1-RRF-TV with mtry = 1; 2-RRF-TV with mtry = 2;
3-RRF-TV with mtry = 3; 5-RRF-TV with mtry = 5; 10-RRF-TV with mtry = 10; 20-RRF-TV
with mtry = 20; Opt—-RRF-TV with value of mtry that gives the smallest Integrated Lo difference in
each round; Tuned—RRF-TV with the value of miry tuned by the “out-of-bag” tuning procedure.
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Figure S1.6: Integrated Lo difference of TSF-TV with different mitry values under the PH setting.
Datasets are generated with light right-censoring rate (20%), survival times generated from a Weibull-
Increasing distribution. From the top row to the bottom, it gives results for the linear, nonlinear and
the interaction survival relationship. From the first column to the last, it gives results for the number
of subjects N = 100, 300, 500. In each plot, 1-TSF-TV with mtry = 1; 2-TSF-TV with mtry = 2;
3-TSF-TV with mtry = 3; 5-TSF-TV with mtry = 5; 10-TSF-TV with mtry = 10; 20-TSF-TV with
miry = 20; Opt—"TSF-TV with value of miry that gives the smallest Integrated Lo difference in each
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round; Tuned-TSF-TV with the value of mtry tuned by the “out-of-bag” tuning procedure.
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Figure S1.7: Integrated Lo difference of TSF-TV with different mtry values under the non-PH setting.
Datasets are generated with light right-censoring rate (20%), survival times generated from a Weibull-
Increasing distribution. From the top row to the bottom, it gives results for the linear, nonlinear and
the interaction survival relationship. From the first column to the last, it gives results for the number
of subjects N = 100, 300, 500. In each plot, 1-TSF-TV with mtry = 1; 2-TSF-TV with mtry = 2;
3—TSF-TV with mtry = 3; 5-TSF-TV with miry = 5; 10-TSF-TV with mtry = 10; 20-TSF-TV with
miry = 20; Opt—"TSF-TV with value of miry that gives the smallest Integrated Lo difference in each
round; Tuned-TSF-TV with the value of mtry tuned by the “out-of-bag” tuning procedure.

Table S1.1 gives the performance comparison between each forest method with its default
parameter settings and with the proposed parameter settings for the nonlinear survival re-
lationship under the PH setting and the non-PH setting, respectively. Table S1.2 gives the
performance comparison between each forest method with its default parameter settings and
with the proposed parameter settings for the interaction survival relationship under the PH
setting and the non-PH setting, respectively.

Figure S1.8 shows the effect of different numbers of trees for bootstrap samples on CIF-TV,
RRF-TV and TSF-TV. The number of trees increases from 100 to 500. The results show that
the improvement in integrated Lo difference from more trees is negligible at 100.
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Figure S1.8: Effects of different numbers of trees for bootstrap samples on CIF-TV, RRF-TV and

TSF-TV. Datasets are generated with survival times following a Weibull-Increasing distribution, light
right-censoring rate 20% under the PH setting. The first column shows results for the number of
subjects N = 100, second column for N = 300, bottom column for N = 500; the top row shows
results for linear survival relationship, middle row for nonlinear, the bottom for interaction. In each
of the plots, the set of boxplots lightly shaded shows the performance of CIF-TV with number of
trees 100, 300,500 from left to right; the set moderately shaded shows the performance of RRF-TV
with number of trees 100, 300, 500 from left to right; the set heavily shaded shows the performance of
TSF-TV with number of trees 100, 300, 500 from left to right.
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S1.7 Performance comparison for Weibull-Decreasing distribution

Figure S1.9 gives side-by-side integrated L difference boxplots on datasets with survival times
generated following a Weibull-Decreasing distribution.
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Figure S1.9: Boxplots of integrated Lo difference for performance comparison under the PH setting.
Datasets are generated with survival times following a Weibull-Decreasing distribution, light right-
censoring rate 20%. The first row shows results for the number of subjects N = 100, second row for
N = 300, bottom row for N = 500; the first column shows results for linear survival relationship,
second column for nonlinear, the third column for interaction. The horizontal dashed line shows the
median integrated Lo difference of a Kaplan-Meier fit on the datasets. In each of the plots, the set
of boxplots lightly shaded shows the performance of different methods on datasets with history of
changes in covariates’ values known; the set heavily shaded shows the performance on datasets with
part of history of changes in covariates’ values unknown.
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S1.8 Analysis of variance

Table S1.3: ANOVA table for comparing group means of CIF-TV /RRF-TV improvement over a simple
Kaplan-Meier fit.

Response: (Lg(Method) — Lo(KM))/Lao(KM)
Method: CIF-TV RRF-TV
Sum Sq Df Pr(>F) Sum Sq Df Pr(>F)

Censoring rate  0.1849 1 0.0046  0.2443 1 0.0015
Knowledge 1.0512 1 < 0.0001 0.8215 1 < 0.0001
Relationship 1.6353 2 < 0.0001 0.3697 2 0.0005
Sample size 1.5899 2 < 0.0001 3.1521 2 < 0.0001
Scenario 0.4215 1 <0.0001 04597 1 <0.0001
Setting 10.6751 1 < 0.0001 159043 1 < 0.0001
SNR 0.0000 1 0.9729  0.0633 1 0.1039

S2 Proposed forests for time-invariant covariate survival
data

The section is organized as follows. Section S2.1 describes the model setup, Section S2.2
provides the performance evaluation of the “out-of-bag” tuning procedure for mtry and gives
comparative performance between the proposed parameter settings and the default settings.
The overall performance comparison among the Cox model, the three forest methods with the
proposed parameter settings, as well as the best method and the method selected by the IBS-
based 10-fold CV rule are given in Section S2.3. All results with integrated L, difference are
computed with 7; = T;. The comparative performance of the different methods was broadly
similar when using 7, = 7 = max; Tj.

Here we use the proposed forest methods for left-truncated right-censored survival data with
time-invariant covariates, the proposed forest methods and the transformation forest method
are referred to as LTRC CIF, LTRC RRF and LTRC TSF, respectively.

S2.1 Model setup

We generate left-truncated right-censored survival time data with time-invariant covariates
as follows. The left-truncation time 7j is generated as a U(0, L) random variable with some
constant L. > 0. The event time 7' is randomly generated with a Weibull distribution. If the
generated T' < Tp, i.e. the event time is less than the left-truncation time, then this observation
is discarded. Otherwise, the observation is retained, with censoring time C' = Ty + D, where
D ~ weibull(shape = 2, scale = Ap) has an weibull distribution. The parameter Ap is selected
to ensure 20% censoring rate. If C' < T', then this observation is censored (A = 0), otherwise
the survival time 7" is observed (A = 1). Note that D and Tj are both independently generated
from T and from each other. The observed response for each observation is a triplet (75, T WAYR
where Y = min(7, C).
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There are 20 covariates in total, with the first six determining the survival times. X, X3 ~
Bern(0.5), X, X4 ~ Unif(0,1), X5 follows a categorical distribution with possible outcomes
{1,2,3,4,5} with equal probability, X4 follows a categorical distribution with possible out-
comes {0,1,2} with equal probability. Among the rest of the 14 noise covariates, X7, X,
X15, X17, X20 ~ Ul’llf(o,l), Xg ~ Un1f(1,2), XH, X13, X16, X19 ~ Bern(O.S), X12 and X18
both follow a categorical distribution with possible outcomes {0, 1,2} with equal probability,
Xo and X4 both follow a categorical distribution with possible outcomes {1,2,3,4,5} with
equal probability. The survival times generating schemes with linear, nonlinear and interaction
survival relationships are the same as in the time-varying cases, described in Section 3.2 in the
manuscript.

S2.2 Regulating the construction of trees in forests

In the simulations the value of mtry is tuned based on the “out-of-bag observations,” and the
values of minprob and minbucket are set to be the maximum of the default value and the square
root of the number of pseudo-subject observations n.

Figures S2.1 and S2.2 show how LTRC CIF performs with different values of mtry under
the PH setting and non-PH setting, respectively. The datasets are generated with survival

times following a Weibull-Increasing distribution, light (right-)censoring rate. The results for
LTRC RRF and LTRC TSF are similar, as given in Figures S2.3 to S2.6.
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Figure S2.1: Integrated Lg difference of LTRC CIF with different mtry values distribution under the
PH setting. Datasets are generated with time-invariant covariates, light right-censoring rate (20%),
left-truncated and right-censored survival times following a Weibull-Increasing. From the top row to
the bottom, are given results for the linear, nonlinear and interaction survival relationship. From the
first column to the last, are given results for the number of subjects N = 100, 300, 500, 1000. In each
plot, 1I-LTRC CIF with mtry = 1; 2-LTRC CIF with mtry = 2; 3-LTRC CIF with mtry = 3; 5-LTRC
CIF with mtry = 5; 10-LTRC CIF with mtry = 10; 20-LTRC CIF with mtry = 20; Opt-LTRC CIF
with value of mtry that gives the smallest Integrated Lo difference in each round; Tuned—-LTRC CIF
with the value of mtry tuned by the “out-of-bag” tuning procedure. The default value in LTRC CIF
is mitry = 5.
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CIF with different mitry

values under the non-PH

setting. Datasets are generated with time-invariant covariates, light right-censoring rate (20%), left-

truncated and right-censored survival times following a Weibull-Increasing distribution. From the top
row to the bottom, are given results for the linear, nonlinear and interaction survival relationship.
From the first column to the last, are given results for the number of subjects N = 100, 300, 500, 1000.
In each plot, 1-LTRC CIF with mtry = 1; 2-LTRC CIF with mtry = 2; 3-LTRC CIF with mtry = 3;
5-LTRC CIF with mtry = 5; 10-LTRC CIF with mtry = 10; 20-LTRC CIF with mtry = 20;
Opt-LTRC CIF with value of mtry that gives the smallest Integrated Lo difference in each round;
Tuned-LTRC CIF with the value of mtry tuned by the “out-of-bag” tuning procedure. The default

value in LTRC CIF is mtry = 5.
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Figure S2.3: Integrated Lo difference of LTRC RRF with different mtry values under the PH setting.
Datasets are generated with time-invariant covariates, light right-censoring rate (20%), left-truncated
and right-censored survival times following a Weibull-Increasing distribution. From the top row to the
bottom, are given results for the linear, nonlinear and interaction survival relationship. From the first
column to the last, are given results for the number of subjects N = 100, 300, 500, 1000. In each plot,
1-LTRC RRF with mtry = 1; 2-LTRC RRF with mtry = 2; 3-LTRC RRF with mtry = 3; 5-LTRC
RRF with mtry = 5; 10-LTRC RRF with mtry = 10; 20-LTRC RRF with mtry = 20; Opt-LTRC
RRF with value of miry that gives the smallest Integrated Lo difference in each round; Tuned-LTRC
RRF with the value of mtry tuned by the “out-of-bag” tuning procedure. The default value in LTRC
RRF is mtry = 5.
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Figure S2.4: Integrated Lo difference of LTRC RRF with different miry values under the non-PH
setting. Datasets are generated with time-invariant covariates, light right-censoring rate (20%), left-
truncated and right-censored survival times following a Weibull-Increasing distribution. From the top
row to the bottom, are given results for the linear, nonlinear and interaction survival relationship. From
the first column to the last, are given results for the number of subjects N = 100, 300, 500, 1000. In
each plot, I-LTRC RRF with mtry = 1; 2-LTRC RRF with mtry = 2; 3-LTRC RRF with mtry = 3;
5-LTRC RRF with mtry = 5; 10-LTRC RRF with mtry = 10; 20-LTRC RRF with mtry = 20;
Opt-LTRC RRF with value of mtry that gives the smallest Integrated Lo difference in each round;
Tuned-LTRC RRF with the value of mtry tuned by the “out-of-bag” tuning procedure. The default
value in LTRC RRF is mtry = 5.
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TSF with mtry = 5; 10-LTRC TSF with mtry = 10; 20-LTRC TSF with mtry = 20; Opt-LTRC
TSF with value of mtry that gives the smallest Integrated Lo difference in each round; Tuned-LTRC
TSF with the value of mtry tuned by the “out-of-bag” tuning procedure. The default value in LTRC
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Figure S2.6: Integrated Lo difference of LTRC TSF with different mtry values under the non-PH
setting. Datasets are generated with time-invariant covariates, light right-censoring rate (20%), left-
truncated and right-censored survival times following a Weibull-Increasing distribution. From the top
row to the bottom, are given results for the linear, nonlinear and interaction survival relationship. From
the first column to the last, are given results for the number of subjects N = 100, 300, 500, 1000. In
each plot, 1I-LTRC TSF with mtry = 1; 2-LTRC TSF with mtry = 2; 3-LTRC TSF with mtry = 3;
5-LTRC TSF with mtry = 5; 10-LTRC TSF with mtry = 10; 20-LTRC TSF with mtry = 20;
Opt-LTRC TSF with value of miry that gives the smallest Integrated Lo difference in each round;
Tuned-LTRC TSF with the value of mtry tuned by the “out-of-bag” tuning procedure. The default
value in LTRC TSF is mtry = 5.
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Table S2.1 gives performance comparison between each forest method with its default pa-
rameter settings and with the proposed parameter settings, using datasets generated with
survival times following a Weibull-Increasing distribution, nonlinear relationship, with 20%
right-censoring rate, as an example.

In Table S2.1, positive numbers indicate a decrease in integrated Lo difference compared to
a Cox model on the dataset, while negative numbers indicate an increase. The absolute value
of the numbers represents the size of the difference between the integrated Lo, difference of the
candidate and that of a Cox model. The two tables show that forests with the proposed pa-
rameter settings can provide improved performance over those with default parameter settings
across almost all different numbers of subjects N by a substantial amount, under both PH and
non-PH settings.

S2.3 Performance comparison and IBS-based CV model selection

Figures S2.7 and S2.8 give side-by-side integrated Lo difference boxplots on datasets with light
(right-)censoring rate, survival times generated following a Weibull-I distribution under the
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PH setting and the non-PH setting, respectively. These figures compare the performance of
the four methods, the best method and the method chosen by IBS-based 10-fold CV rule with
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Figure S2.7: Boxplots of integrated Lo difference for performance comparison across different survival
relationships and different numbers of subjects IV, under the PH setting. Datasets are generated with
time-invariant covariates, left-truncated right-censored survival times following a Weibull-Increasing
distribution. The first row shows results for the number of subjects N = 100, second row for N = 300,
third row for N = 500, bottom row for N = 1000; the first column shows results for linear survival
relationship, second column for nonlinear, the third column for interaction. In each plot, LTRC
CIF(P)-LTRC CIF with proposed parameter settings; LTRC RRF(P)-LTRC RRF with proposed
parameter settings; LTRC TSF(P)-LTRC TSF with proposed parameter settings; Opt—Best method;
IBSCV-Method chosen by IBS-based 10-fold CV.

23



Linear, N = 100 Linear, N = 300 Linear, N = 500 Linear, N = 1000
° . 0.020-
M 0.015
oos{ § 0.015 .
0.015+4
° 0.0104
0024 0010 H 0.010
[ ] 10+ o °
! « . 8 . °
L .
! 0.005
0.01 ! ! 0.005- ! ! 2 0.0054 ; ; ;
0.00 0.000- 0.0004 0.0004
Nonlinear, N = 100 Nonlinear, N = 300 Nonlinear, N = 500 Nonlinear, N = 1000
0.035
. 00214 ® 0.0254 e 4 $
L] L]
0.0301 . 0.0150-
: :
) 0.0181 ] 0.0201
D 0.0259 ° .
£ ° 3 ° ° ] $
o H H i H 0.0125 °
3 [ ® | 00154 °
S 0.0201 ° ]
5] i 0.015 ] .
o [ ] ] ]
& 0.0154 0.0124 0.0100 .
< °
0.010 ° .
0.010 °
H 0.009 0.0075+
Interaction, N = 100 Interaction, N = 300 Interaction, N = 500 Interaction, N = 1000
$ . 001257 o
$
00151 ¢
i 0.0100 0.0094
L]
0.02- .
0.0075+ (]
L] - .
: : 0.010 H . 0.0064 °
s * . ° ° ° °
0.0050 4 °
0014 | : e 8 8 e o 0
0.005 - 0.003 e
) 0.00254 ; ; ;
T T T T T T T T T T T — 0.0000 T T T T T 0.000+— T T T T T
x =~ ~ =~ < < x ~ ~ X~ < < x ~ ~ ~ £ < x =~ ~ =~ < <
o a a a =3 o S a a =3 o o a a =3 o [ a a =3
S r T & 9 @ S r T & 9 @ S r T & 9 @ S r T & 9 @
c z @ c T Q c z © Q c z Q
o £ 5 o £ g o £ o £ G
E 2 g E g g £ g ¢ £ & g
] [ H 0 [ H 4 [ H ) [ H
Method

Figure S2.8: Boxplots of integrated Lo difference for performance comparison across different survival
relationships and different numbers of subjects N, under the non-PH setting. Datasets are gener-
ated with time-invariant covariates, left-truncated right-censored survival times following a Weibull-
Increasing distribution. The first row shows results for the number of subjects N = 100, second row
for N = 300, third row for N = 500, bottom row for N = 1000; the first column shows results for
linear survival relationship, second column for nonlinear, the third column for interaction. In each
plot, LTRC CIF(P)-LTRC CIF with proposed parameter settings; LTRC RRF(P)-LTRC RRF with
proposed parameter settings; LTRC TSF(P)-LTRC TSF with proposed parameter settings; Opt—Best
method; IBSCV-Method chosen by IBS-based 10-fold CV.
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