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Table S1: The set of 16 possible monotonic dose-response models for an experiment with
five dose levels (including placebo). Denote p; the mean response of the dose level. The
model gq represents the null model of no dose effect.

Model Up: Mean Structure Down: Mean Structure
90 Ho = K1 = Ko = K3 = H4a Ho = K1 = M2 = K3 = M4
(] Mo < p1 = Mo = 3 = |4 Mo > H1 = Mo = H3 = [i4
92 Mo = M1 < M2 = M3 = [4 Ho = fi1 > Mo = [3 = [l4
g3 Ho < p1 < f2 = {3 = [i4 Mo > p1 > f2 = {3 = |4
9a Mo = p1 = p2 < 3 = [iq Ho = p1 = M2 > {3 = [iq
9s Mo < p1 = fo < i3 = [ig Mo > pi1 = M2 > I3 = [i4
96 Mo = M1 < M2 < M3 = [4 Mo = M1 > M2 > M3 = H4
g7 Mo < p1 < fg < {3 = |14 Mo > H1 > f2 > {3 = |4
gs Mo = M1 = M2 = H3 < 4 Mo = M1 = M2 = H3 > [
99 Mo < p1 = H2 = H3 < 4 Mo > H1 = H2 = H3 > [ig
g10 Mo = p1 < f2 = 3 < fig Mo = M1 > M2 = [3 > [iq
g11 Mo < p1 < f2 = p3 < [i4q Mo > H1 > f2 = {3 > |4
g12 Mo = p1 = M2 < 3 < [i4q Mo = p1 = M2 > {3 > [y
913 Mo < p1 = p2 < H3 <[4 Mo > H1 = H2 > H3 > fig
914 Ho = p1 < p2 < H3 <[4 Ho = H1 > H2 > [3 > fig
915 Mo < f1 < o < iz < fig Mo > f1 > f2 > i3 > fig

S1 Introduction

This document contains additional materials that were not presented in the main manuscript
and provides detailed information about various topics mentioned there. In Section S2, the
possible profiles with K = 4 and K = 5 are visualized, while in Section S3 the penalties for
various information criteria (IC) are shown. Section S4 provides details about settings of
simulation study and results of several configurations that were not presented in manuscript.

S2 Possible monotone profiles

All the possible monotonically increasing profiles with K = 4 are shown in the Figure S1.
The respective profiles with K = 5 are visualized in the Figure S2. Table S1 shows a
decomposition of an increasing or decreasing alternative hypothesis, together with a null
model g that represents a null hypothesis.
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Figure S1: The mean structure for simulation study with K =4 and A = 1.
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The mean structure for simulation study with K =5 and A\ = 1.

Figure S2



S3 Penalties

As explained in Section 3.1 in the manuscript, all IC are constructed as combination of the
likelihood and the penalty term. The difference between specific IC is the choice of the
penalty term that determines the properties of the IC. The values of penalties for Angina
data set are shown in Table S2 and for Toxicity data set in Table S3 (note that we list only
the models that were possible to fit for this particular data set). We can see that the penalty
is smallest for GORIC which causes its preference for more complex models compared to
other IC criteria.

Table S2: Penalties for different models fitted for the Angina data. First column: Order
restricted log likelihood.

Profile ORLL GORIC AIC BIC
9o -149.77 2.00 4 7.82
g1 -144.55 2.50 6 11.74
g2 -141.46 2.50 6 11.74
g3 -140.80 2.79 8 15.65
ga -138.65 2.50 6 11.74

8
8

g5 -136.92  2.86 15.65
g6 -137.39  2.77 15.65
gr  -136.61  3.03 10 19.56
gs  -135.97 250 6 1174
g0 -132.31 292 8  15.65
g0 -131.99  2.86 8  15.65
g1 -131.01  3.14 10 19.56
g2 -133.01  2.79 8  15.65
g3 -130.82  3.14 10 19.56
ga -131.42  3.03 10 19.56
g5 -130.43  3.28 12 2347

Table S3: Penalties for different models fitted for the Toxicity data. First column: Order
restricted log likelihood.

Profile ORLL GORIC AIC BIC
9o -82.98 2.00 4 6.36
g1 -80.32 2.50 6 9.53
94 -81.28 2.50 6 9.53
Js -79.51 2.89 8§ 12.71




Table S4: The mean structure for simulation study with X =4 and A = 1 (rounded to two
decimal places).

Profile Dose 0 Dose 1 Dose 2 Dose 3
g1 1.15 2.31 2.31 2.31
92 1.00 1.00 2.00 2.00
g3 0.60 1.21 1.81 1.81
g4 1.15 1.15 1.15 2.31
Js 0.71 1.41 1.41 2.12
96 0.60 0.60 1.21 1.81
gr 0.45 0.89 1.34 1.79

S4 Simulation study

S4.1 Simulation configurations

The configuration with K = 4 follows the simulation study of Marcus (1976). Specifically,
we start with vector v, of non-decreasing integers according to particular model g, (e.g. for
model g it is vector v, = (1,2,2,3)). Then, the final configuration is obtained through the
equation

VK

8 =0, : (1)

\/ij‘(“rj — Upy)?

For model g5, we get s, = (1,2,2,3)- \/ﬁﬁ =(1,2,2,3)- \/LQ The configurations
for all models for K =4 and A = 1 are shown in Table S4 and visualized in Figure S1. The
configuration for go is simply (1,1,1,1). The configurations for the K = 5 were computed

using the same formulas and they are shown in Table S5 and visualized in Figure S2.

S4.2 Results

Table S6 shows the rate at which the true underlying model is selected as the best or the
second best model. In Table S7 and Table S8, we can see the probabilities that models
would be selected as the best model (or among top two models, respectively), given the true
underlying model. These tables show what is the most usual misclassification of the models.
The following tables show the results of additional settings of simulation study, analogous
to the one presented in the main manuscript, but with varying value of dose levels K and



Table S5: The mean structure for simulation study with X =5 and A = 1 (rounded to two
decimal places).

Profile Dose 0 Dose 1 Dose 2 Dose 3 Dose 4
g1 1.12 2.24 2.24 2.24 2.24
g2 0.91 0.91 1.83 1.83 1.83
g3 0.56 1.12 1.68 1.68 1.68
g4 0.91 0.91 0.91 1.83 1.83
Js 0.60 1.20 1.20 1.79 1.79
Js 0.56 0.56 1.12 1.68 1.68
g7 0.40 0.79 1.19 1.58 1.58
Js 1.12 1.12 1.12 1.12 2.24
Jo 0.71 1.41 1.41 1.41 2.12

J10 0.60 0.60 1.20 1.20 1.79
g1 0.44 0.88 1.32 1.32 1.75
J12 0.56 0.56 0.56 1.12 1.68
913 0.44 0.88 0.88 1.32 1.75
914 0.40 0.40 0.79 1.19 1.58
915 0.32 0.63 0.95 1.26 1.58

number of observations per dose n. Table S9, Table S10, Table S11, Table S12, Table S13 and
Table S14 show results for correct model selection and correct MED selection for K = 4 and
Table S15, Table S16, Table S17, Table S18, Table S19, Table S20, Table S21 and Table S22
show analogous results for K = 5. All results are consistent with the results presented in
the manuscript.

References

Marcus, R. (1976), “The Powers of Some Tests of the Equality of Normal Means against an
Ordered Alternative,” Biometrika, 63, 177-183.



Table S6: Comparison of the proportion of time the true model is selected as the best or
the second best model based on 1000 simulated data sets for BVS, GORIC, AIC and BIC
criterion for K =4, n = 3.

A Profile BVS GORIC AIC BIC
9o 0.90 0.82 0.91 0.93

1 g1 0.77 0.70 0.73 0.74
g2 0.64 0.58 0.65 0.66
g3 0.23 0.37 0.25 0.20
N 0.76 0.69 0.72 0.72
95 0.32 0.39 0.30 0.25
96 0.21 0.34 0.23 0.19
g7 0.00 0.13 0.02 0.01

2 g1 0.93 0.85 0.91 0.92
92 0.89 0.78 0.87 0.89
g3 0.64 0.69 0.64 0.62
o 0.93 0.85 0.89 0.91
gs 0.74 0.73 0.72 0.70
96 0.63 0.68 0.63 0.60
g7 0.08 0.53 0.21 0.15

3 g1 0.97 0.88 0.95 0.96
92 0.96 0.82 0.92 0.94
g3 0.86 0.86 0.86 0.85
o 0.97 0.88 0.93 0.94
Js 0.91 0.89 091 0.91
96 0.87 0.85 0.86 0.85
g7 0.41 0.84 0.63 0.54




Table S7: Selection by the BVS for K = 4 and n = 3. The probability that a specified
model has the highest posterior probability among all candidate models. Rows: The true
models. Columns: Selected as the model with the highest posterior probability by BVS.
Correct model is shown in bold. Note that the probabilities on the diagonal correspond to
the probabilities for the BVS model presented in Table 4 in the manuscript.

A Profile 9o g1 92 93 g4 Js 96 g7
90 0.73 0.10 0.08 0.00 0.09 0.00 0.00 0.00

1 g1 0.21 0.57 0.10 0.02 0.07 0.03 0.00 0.00
g2 022 0.13 046 0.02 014 0.02 0.01 0.00
g3 019 032 030 0.03 0.10 0.04 0.01 0.00
ga 0.22 0.0 010 0.00 0.55 0.04 0.02 0.00
gs 0.18 030 0.14 0.02 0.27 0.08 0.02 0.00
96 0.20 0.10 030 0.01 032 0.04 0.02 0.00
g7 0.17 024 027 003 022 006 0.02 0.00

2 g1 0.01 0.83 0.03 0.06 000 0.06 0.00 0.00
g2 0.02 0.03 0.78 0.06 0.03 0.02 0.06 0.00
g3 0.01 030 034 0.22 0.02 0.09 0.02 0.00
ga 0.01 0.01 002 0.00 0.82 0.08 0.06 0.00
gs 0.01 023 005 0.04 018 0.43 0.05 0.01
g6 0.01 0.02 034 0.03 029 0.08 0.23 0.00
gr 0.01 0.14 028 0.11 0.12 0.22 0.11 0.01

3 g1 0.00 0.88 0.00 0.07r 0.00 0.05 0.00 0.00
g2 0.00 0.00 0.84 0.0r 0.00 0.00 0.07 0.00
g3 0.00 0.15 0.17 0.59 0.00 0.06 0.01 0.02
g4 0.00 0.00 0.00 0.00 0.86 0.08 0.06 0.00
gs 0.00 0.06 001 0.03 005 0.79 0.03 0.03
96 0.00 0.00 0.18 0.02 0.14 0.06 0.57 0.02
g7 0.00 0.03 016 0.20 0.02 032 0.18 0.09




Table S8: Selection by the BVS for K = 4 and n = 3. The probability that a specified
model has one of the two highest posterior probabilities among all candidate models. Rows:
The true models. Columns: Selected as the model with the highest or the second highest
posterior probability by BVS. Correct model is shown in bold.

A Profile 9o g1 g2 g3 ga g5 96 g7
) 0.90 0.42 0.24 0.02 0.38 0.03 0.02 0.00

1 g1 048 0.77 019 0.17 0.13 0.23 0.03 0.00
g2 042 026 0.64 0.17 024 0.07 0.18 0.00
g3 038 052 044 0.23 019 0.15 0.10 0.00
g4 048 0.15 0.17 0.02 0.76 0.24 0.18 0.00
gs 037 046 025 0.09 042 0.32 0.09 0.01
96 039 020 045 0.10 049 0.15 0.21 0.00
g7 036 040 039 0.14 035 0.21 0.15 0.00

2 g1 0.09 0.93 005 044 0.02 046 0.00 0.01
g2 0.08 0.0r 0.89 043 0.08 004 041 0.01
g3 0.04 046 048 0.64 0.05 0.20 0.10 0.04
ga 0.10 0.02 0.04 0.00 0.93 046 042 0.01
gs 0.04 043 0.11 0.10 037 0.74 0.12 0.09
g6 0.04 0.05 052 0.09 043 0.19 0.63 0.04
g7 0.03 026 040 031 024 039 028 0.08

3 g1 0.01 0.97 0.00 0.50 0.00 0.51 0.00 0.02
g2 0.00 0.01 0.96 052 001 0.01 047 0.02
g3 0.00 034 042 0.86 0.00 0.14 0.056 0.19
g4 0.01 0.00 0.00 0.00 0.97 052 048 0.01
gs 0.00 0.29 002 0.07r 025 0.91 0.08 0.39
96 0.00 0.00 045 0.05 032 0.13 0.87 0.18
g7 0.00 0.10 030 035 0.09 044 032 0.41
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Table S9: Comparison of proportion of time the true model is selected based on 1000 simu-
lated data sets for BVS, GORIC, AIC and BIC criterion for K =4, n = 4.

A Profile BVS GORIC AIC BIC
9o 0.81 0.64 0.80 0.85

1 g1 0.63 0.56 0.61 0.58
92 0.51 0.47 0.54 0.50
g3 0.03 0.22 0.07 0.03
o 0.56 0.51 0.55 0.51
g5 0.10 0.25 0.13 0.08
96 0.03 0.17 0.05 0.02
g7 0.00 0.05 0.00 0.00

2 g1 0.90 0.66 0.84 0.88
92 0.84 0.57 0.79 0.83
g3 0.30 0.56 0.40 0.30
o 0.88 0.62 0.80 0.86
gs 0.52 0.61 0.59 0.50
96 0.26 0.51 0.35 0.26
g7 0.02 0.34 0.07 0.04

3 g1 0.92 0.66 0.84 0.89
92 0.87 0.57 0.79 0.85
g3 0.67 0.73 0.74 0.69
o 0.91 0.62 0.80 0.87
g5 0.88 0.70 0.85 0.86
J6 0.66 0.68 0.72  0.67
g7 0.15 0.72 0.35 0.23
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Table S10: Comparison of proportion of time the true MED is selected on 1000 simulated
data sets for BVS, GORIC, AIC and BIC criterion for K =4, n = 4.

A Profile BVS GORIC AIC BIC
9o 0.81 0.64 0.80 0.85

1 ¢ 066 079 0.68 0.62
g 052 056 056 051
g5 042 059 044 0.38
g 056 051 055 051
gs 041 060 044 0.37
gs 037 044 040 0.36
gr 032 048 035 0.29

2 g1 0.98 0.99 0.98 0.97
92 0.88 0.72 0.86 0.88
g3 0.66 0.86 0.71 0.64
o 0.88 0.62 0.80 0.86
gs 0.75 0.90 0.80 0.74
96 0.60 0.63 0.64 0.63
g7 0.50 0.76 0.57 0.49

3 g1 1.00 1.00 1.00 1.00
92 0.93 0.72 0.87 0.91
g3 0.85 0.97 0.90 0.86
o 0.91 0.62 0.80 0.87
g5 0.95 0.99 0.96 0.95
J6 0.82 0.70 0.81 0.81
g7 0.68 0.90 0.78 0.70
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Table S11: Comparison of proportion of time the true model is selected based on 1000
simulated data sets for BVS, GORIC, AIC and BIC criterion for K =4, n = 5.

A Profile BVS GORIC AIC BIC
9o 0.85 0.67  0.81 0.89

1 g1 0.67 0.62 0.68 0.62
92 0.56 0.51 0.60 0.56
g3 0.03 0.25 0.06 0.03
o 0.63 0.58 0.63 0.57
g5 0.10 0.29 0.17 0.08
96 0.03 0.23 0.06 0.02
g7 0.00 0.07 0.00 0.00

2 g1 0.92 0.68 0.84 0.90
92 0.88 0.57 0.81 0.88
g3 0.35 0.61 0.48 0.34
o 0.91 0.65 0.82 0.89
gs 0.59 0.67 0.70 0.58
96 0.34 0.59 0.46 0.33
g7 0.02 0.42 0.09 0.04

3 ¢, 093 068 084 090
g 091 057 081 0.89
g5 078 073 0.83 0.79
g 092 064 082 0.89
gs 090 073 088 0.89
g 076 073  0.79 0.76
gr 021 083 045 0.29
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Table S12: Comparison of proportion of time the true model is selected based on 1000
simulated data sets for BVS, GORIC, AIC and BIC criterion for K =4, n = 5.

A Profile BVS GORIC AIC BIC
9o 0.85 0.67  0.81 0.89

1 g1 0.70 0.85 0.75 0.66
92 0.57 0.62 0.62 0.57
g3 0.42 0.62 0.44 0.38
o 0.63 0.58 0.63 0.57
g5 0.41 0.63 0.47 0.38
96 0.36 0.48 0.42 0.37
g7 0.31 0.49 0.36  0.29

2 g1 0.99 1.00 0.99 0.98
92 0.91 0.75 0.88 0.91
g3 0.66 0.90 0.74 0.64
o 0.91 0.65 0.82 0.89
gs 0.79 0.94 0.86 0.78
96 0.66 0.69 0.71 0.68
g7 0.51 0.77 0.60 0.50

3 g1 1.00 1.00 1.00 1.00
92 0.94 0.75 0.88 0.93
g3 0.89 0.98 0.94 0.90
o 0.92 0.64 0.82 0.89
g5 0.96 1.00 0.98 0.97
J6 0.88 0.74 0.84 0.87
g7 0.69 0.94 0.81 0.72
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Table S13: Comparison of proportion of time the true model is selected based on 1000
simulated data sets for BVS, GORIC, AIC and BIC criterion for K = 4, n = 10.

A Profile BVS GORIC AIC BIC
9o 0.90 0.67  0.79 091

1 g1 0.82 0.65 0.80 0.80
92 0.78 0.59 0.78 0.78
g3 0.05 0.38 0.18 0.05
o 0.82 0.64 0.80 0.81
g5 0.17 0.49 0.35 0.17
96 0.05 0.38 0.16 0.04
g7 0.00 0.16 0.01 0.00

2 g1 0.96 0.66 0.85 0.95
92 0.94 0.61 0.84 0.94
g3 0.65 0.74 0.79 0.66
o 0.94 0.65 0.84 0.93
Js 0.86 0.70 0.87 0.86
96 0.64 0.75 0.78 0.65
g7 0.08 0.76 0.36 0.10

3 g1 0.96 0.66 0.85 0.95
92 0.95 0.61 0.84 0.94
g3 0.96 0.76 0.92 0.96
o 0.95 0.65 0.83 0.93
g5 0.97 0.71 0.90 0.96
J6 0.95 0.77 0.90 0.94
g7 0.57 0.97 0.86 0.64
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Table S14: Comparison of proportion of time the true MED is selected based on 1000
simulated data sets for BVS, GORIC, AIC and BIC criterion for K = 4, n = 10.

A Profile BVS GORIC AIC BIC
9o 0.90 0.67  0.79 091

1 g1 0.85 0.96 0.90 0.83
92 0.79 0.75 0.82 0.79
g3 0.46 0.72 0.54 0.42
94 0.82 0.64 0.80 0.81
g5 0.48 0.76 0.61 0.46
96 0.46 0.59 0.54 0.49
g7 0.30 0.59 0.41 0.29

2 g1 1.00 1.00 1.00 1.00
92 0.97 0.78 0.92 0.96
g3 0.79 0.97 0.90 0.79
o 0.94 0.65 0.84 0.93
gs 0.93 1.00 0.97 0.93
96 0.83 0.77 0.86 0.84
g7 0.60 0.90 0.74 0.61

3 ¢ 100 100 100 1.00
g 097 078 091 0.96
g5 099 100 100 098
g 095 065 083 093
gs 1.00 1.00 100 1.00
gs 097 077 091 0.96
gr 084 099 095 0.86
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Table S15: Comparison of proportion of time the true model is selected based on 1000
simulated data sets for BVS, GORIC, AIC and BIC criterion with K =5, n = 3.

A Profile BVS GORIC AIC BIC
g0 0.73 0.58 0.74 0.81

1 g1 0.53 0.46 0.49 0.44
g2 0.39 0.36 0.42 0.39
g3 0.02 0.11 0.03 0.02
g4 0.39 0.36 0.42 0.38
gs 0.03 0.13 0.05 0.03
ge 0.01 0.11 0.02 0.01
g7 0.00 0.01 0.00 0.00
gs 0.49 0.40 0.44 0.41
g9 0.08 0.18 0.10 0.06
gio 0.04 0.13 0.06 0.04
g11 0.00 0.04 0.00 0.00
gi2 0.01 0.09 0.02 0.01
g13 0.00 0.03 0.00 0.00
Jgia 0.00 0.02 0.00 0.00
gis 0.00 0.00 0.00 0.00

2 g1 0.81 0.57 0.75 0.78
g2 0.73 0.46 0.70  0.75
g3 0.15 0.37 0.21 0.14
g4 0.73 0.47 0.70 0.73
gs 0.26 0.37 0.35 0.27
ge 0.14 0.35 0.23 0.16
g7 0.00 0.16 0.01  0.00
gs 0.81 0.53 0.72  0.78
g9 0.44 0.46 0.46 0.40
gio 0.26 0.36 0.31 0.26
gi1 0.01 0.20 0.05 0.02
gi2 0.15 0.34 0.19 0.13
g13 0.01 0.18 0.04 0.02
Jgi4 0.00 0.15 0.01  0.00
Jgis 0.00 0.05 0.00 0.00

3 g1 0.86 0.58 0.78 0.82
g2 0.82 0.46 0.73 0.81
g3 0.48 0.54 0.54 0.46
g4 0.81 0.48 0.73  0.79
g5 0.64 0.50 0.65 0.63
g6 0.49 0.50 0.55 0.50
g7 0.03 0.39 0.13  0.07
gs 0.86 0.53 0.74 0.82
g0 0.77 0.56 0.73  0.72
g10 0.61 0.47 0.61 0.60
g11 0.12 0.43 024 0.15
g12 0.48 0.51 051 0.45
g13 0.11 0.44 024 0.15
g4 0.04 0.37 0.13  0.07
g15 0.00 0.23 0.01  0.00
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Table S16: Comparison of proportion of time the true MED is selected based on 1000
simulated data sets for BVS, GORIC, AIC and BIC criterion with K =5, n = 3.

A Profile BVS GORIC AIC BIC
g0 0.73 0.58 0.74 0.81

1 g1 0.58 0.70 0.57  0.48
g2 0.41 0.48 0.45 0.40
g3 0.38 0.50 0.36 0.31
g4 0.40 0.42 0.42 0.39
gs 0.34 0.47 0.32  0.28
g6 0.32 0.40 0.34 0.32
g7 0.29 0.41 0.28 0.24
gs 0.49 0.40 044 041
g9 0.36 0.52 0.35 0.29
gio 0.27 0.37 0.32  0.28
g11 0.31 0.44 0.31  0.25
gi2 0.27 0.31 0.30 0.28
g13 0.26 0.40 0.26 0.21
Jgia 0.23 0.32 0.27 0.24
gis 0.25 0.37 0.24 0.20

2 g1 0.95 0.98 0.95 0.93
g2 0.80 0.70 0.80  0.82
g3 0.58 0.78 0.60 0.54
g4 0.77 0.59 0.74 0.76
gs 0.59 0.77 0.63  0.55
ge 0.54 0.58 0.57 0.55
g7 0.43 0.65 0.47  0.40
gs 0.81 0.53 0.72  0.78
g9 0.70 0.84 0.73 0.66
gio 0.55 0.59 0.58 0.57
gi1 0.48 0.70 0.52 0.46
gi2 0.51 0.49 0.54 0.53
g13 0.43 0.64 0.47  0.40
Jgi4 0.39 0.49 0.44 0.40
Jgis 0.37 0.57 0.39 0.34

3 g1 1.00 1.00 1.00 1.00
g2 0.91 0.72 0.87 0.91
g3 0.76 0.92 0.81 0.74
g4 0.86 0.61 0.80 0.84
gs 0.82 0.94 0.86 0.82
ge 0.71 0.68 0.73 0.72
g7 0.58 0.81 0.64  0.58
gs 0.86 0.53 0.74  0.82
g9 0.91 0.98 0.93 0.90
gio 0.79 0.69 0.79  0.80
gi1 0.63 0.86 0.70  0.63
g12 0.71 0.57 0.70  0.70
g13 0.62 0.83 0.70  0.62
gi4 0.54 0.60 0.59 0.56
Jgis 0.48 0.73 0.56  0.49
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Table S17: Comparison of proportion of time the true model is selected based on 1000
simulated data sets for BVS, GORIC, AIC and BIC criterion with K =5, n = 4.

A Profile BVS GORIC AIC BIC
g0 0.81 0.61 0.76  0.86

1 g1 0.60 0.51 0.58 0.54
g2 0.45 0.38 0.48 0.46
g3 0.02 0.14 0.04 0.01
g4 0.40 0.36 0.44 0.41
gs 0.04 0.15 0.07  0.04
ge 0.01 0.12 0.02 0.01
g7 0.00 0.03 0.00 0.00
gs 0.55 0.49 0.54 0.49
g9 0.09 0.22 0.14 0.07
gio 0.04 0.16 0.07 0.04
g11 0.00 0.04 0.00 0.00
gi2 0.02 0.13 0.03 0.01
g13 0.00 0.04 0.00 0.00
Jgia 0.00 0.02 0.00 0.00
gis 0.00 0.00 0.00 0.00

2 g1 0.88 0.58 0.79 0.86
g2 0.80 0.47 0.72  0.81
g3 0.20 0.44 0.29 0.18
g4 0.80 0.44 0.73 0.81
gs 0.34 0.41 0.43 0.33
ge 0.18 0.37 0.27  0.18
g7 0.01 0.21 0.03 0.01
gs 0.87 0.58 0.79 0.85
g9 0.53 0.52 0.59 0.50
gio 0.33 0.42 0.41 0.33
gi1 0.02 0.25 0.08 0.03
gi2 0.18 0.40 0.26 0.17
g13 0.02 0.26 0.07  0.03
Jgi4 0.00 0.17 0.02  0.00
Jgis 0.00 0.09 0.00 0.00

3 g1 0.90 0.58 0.79 0.88
g2 0.85 0.48 0.73 0.84
g3 0.59 0.58 0.65 0.59
g4 0.85 0.44 0.74 0.84
gs 0.74 0.48 0.72 0.74
ge 0.58 0.48 0.62 0.59
g7 0.07 0.48 0.20 0.11
gs 0.90 0.58 0.80 0.87
g9 0.86 0.59 0.81 0.84
gio 0.72 0.51 0.72  0.72
gi1 0.18 0.52 0.36 0.23
g12 0.58 0.56 0.62 0.54
g13 0.16 0.50 0.35 0.20
gi4 0.06 0.45 0.18 0.09
Jgis 0.00 0.32 0.04 0.01
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Table S18: Comparison of proportion of time the true MED is selected based on 1000
simulated data sets for BVS, GORIC, AIC and BIC criterion with K =5, n = 4.

A Profile BVS GORIC AIC BIC
g0 0.81 0.61 0.76  0.86

1 g1 0.65 0.78 0.67  0.57
g2 0.47 0.52 0.53  0.48
g3 0.39 0.55 0.41 0.34
g4 0.41 0.45 0.46 0.41
gs 0.36 0.52 0.38 0.31
ge 0.35 0.43 0.38 0.35
g7 0.30 0.45 0.32  0.26
gs 0.55 0.49 0.54 0.49
g9 0.39 0.58 0.42 0.34
gio 0.30 0.40 0.35 0.30
g11 0.32 0.46 0.34 0.28
gi2 0.27 0.33 0.30 0.28
g13 0.28 0.43 0.30 0.22
Jgia 0.25 0.35 0.30 0.25
gis 0.26 0.39 0.28 0.20

2 g1 0.97 0.99 0.98 0.96
g2 0.86 0.72 0.84 0.87
g3 0.61 0.84 0.66 0.57
g4 0.83 0.60 0.79 0.83
gs 0.64 0.83 0.70  0.60
g6 0.58 0.62 0.61  0.59
g7 0.45 0.71 0.51  0.41
gs 0.87 0.58 0.79 0.85
g9 0.76 0.89 0.81 0.74
gio 0.61 0.63 0.64 0.63
gi1 0.53 0.75 0.56  0.49
gi2 0.54 0.51 0.57 0.55
g13 0.45 0.72 0.52  0.43
Jgi4 0.43 0.51 0.48 0.44
Jgis 0.37 0.64 0.43 0.34

3 g1 1.00 1.00 1.00 1.00
g2 0.93 0.73 0.88 0.93
g3 0.81 0.96 0.87 0.80
g4 0.90 0.60 0.82  0.89
gs 0.86 0.97 0.90 0.87
ge 0.77 0.70 0.79 0.78
g7 0.61 0.86 0.70  0.61
gs 0.90 0.58 0.80 0.87
g9 0.94 0.99 0.97 0.95
gio 0.85 0.71 0.83 0.86
gi1 0.67 0.89 0.76  0.66
g12 0.77 0.58 0.74 0.76
g13 0.67 0.87 0.77  0.68
gi4 0.59 0.62 0.63  0.62
Jgis 0.49 0.79 0.60 0.50
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Table S19: Comparison of proportion of time the true model is selected based on 1000
simulated data sets for BVS, GORIC, AIC and BIC criterion with K =5, n = 5.

A Profile BVS GORIC AIC BIC
g0 0.84 0.62 0.78 0.87

1 g1 0.64 0.55 0.63  0.57
g2 0.50 0.43 0.55 0.50
g3 0.02 0.17 0.05 0.02
g4 0.47 0.42 0.52 0.48
gs 0.06 0.20 0.10 0.05
ge 0.01 0.16 0.04 0.01
g7 0.00 0.04 0.00 0.00
gs 0.64 0.53 0.62  0.58
g9 0.12 0.28 0.20 0.10
gio 0.05 0.19 0.10 0.05
g11 0.00 0.07 0.00 0.00
gi2 0.02 0.16 0.04 0.01
g13 0.00 0.06 0.00 0.00
Jgia 0.00 0.04 0.00 0.00
gis 0.00 0.01 0.00 0.00

2 5 0.90 0.60  0.80 0.88
g2 0.84 049  0.76 0.84
g3 0.27 048 039 0.25
g4 0.84 048 075 0.85
g5 0.42 0.48 054 0.42
g6 0.25 0.46  0.38 0.25
g7 0.00 027 005 0.01
gs 0.90 059  0.80 0.88
9 0.64 0.56  0.69 0.62
g10 0.41 0.45 052 0.42
g11 0.03 033 013 0.04
912 0.23 048 037 021
913 0.03 0.33 011 0.04
g14 0.00 026  0.05 0.01
g1s 0.00 0.13  0.00 0.00

3 g1 0.91 0.60 0.79 0.88
g2 0.88 0.48 0.77  0.86
g3 0.68 0.60 0.74  0.66
g4 0.88 0.48 0.75  0.87
gs 0.80 0.53 0.77  0.80
ge 0.69 0.55 0.72  0.70
g7 0.10 0.55 0.30 0.14
gs 0.92 0.59 0.80 0.89
g9 0.89 0.60 0.82 0.88
gio 0.82 0.50 0.77 0.81
gi1 0.26 0.59 0.48 0.32
gi2 0.69 0.60 0.71  0.66
g13 0.22 0.59 0.49 0.28
gi4 0.10 0.55 0.29 0.15
Jgis 0.00 0.42 0.06  0.02
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Table S20: Comparison of proportion of time the true MED is selected on 1000 simulated
data sets for BVS, GORIC, AIC and BIC criterion with K =5, n = 5.

A Profile BVS GORIC AIC BIC
g0 0.84 0.62 0.78 0.87

1 g1 0.67 0.83 0.72 0.61
g2 0.51 0.60 0.59 0.51
g3 0.40 0.57 0.43 0.35
g4 0.48 0.51 0.53  0.48
gs 0.36 0.56 0.39 0.30
ge 0.35 0.46 0.40 0.35
g7 0.30 0.46 0.32  0.25
gs 0.64 0.53 0.62  0.58
g9 0.40 0.60 0.45 0.34
gio 0.30 0.45 0.39 0.32
g11 0.31 0.49 0.35 0.27
gi2 0.31 0.39 0.37 0.33
g13 0.26 0.45 0.30 0.22
Jgia 0.22 0.36 0.30 0.24
gis 0.25 0.41 0.28 0.21

2 g1 0.99 1.00 0.99 0.98
g2 0.90 0.75 0.88  0.90
g3 0.62 0.87 0.70  0.59
g4 0.88 0.63 0.82 0.88
gs 0.67 0.88 0.76  0.64
g6 0.60 0.68 0.66 0.61
g7 0.44 0.72 0.53  0.42
gs 0.90 0.59 0.80 0.88
g9 0.81 0.94 0.86 0.79
gio 0.68 0.68 0.72  0.69
gi1 0.51 0.77 0.58  0.48
gi2 0.58 0.58 0.63  0.59
g13 0.48 0.74 0.58 0.46
Jgi4 0.44 0.57 0.51  0.45
Jgis 0.38 0.65 0.44 0.35

3 g1 1.00 1.00 1.00 1.00
g2 0.94 0.75 0.89 0.94
g3 0.84 0.97 0.92 0.82
g4 0.92 0.63 0.82  0.90
gs 0.90 0.98 0.95 0.90
ge 0.83 0.74 0.84 0.84
g7 0.62 0.90 0.73  0.62
gs 0.92 0.59 0.80 0.89
g9 0.97 1.00 0.98 0.97
gio 0.89 0.74 0.86 0.89
gi1 0.68 0.94 0.80 0.68
g12 0.84 0.62 0.79 0.83
g13 0.69 0.92 0.82 0.71
gi4 0.63 0.68 0.70 0.66
Jgis 0.50 0.81 0.62 0.51
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Table S21: Comparison of proportion of time the true model is selected based on 1000
simulated data sets for BVS, GORIC, AIC and BIC criterion with K =5, n = 10.

A Profile BVS GORIC AIC BIC
g0 0.90 0.60 0.77  0.90

1 g1 0.80 0.57 0.75 0.77
g2 0.72 0.50 0.71  0.73
g3 0.02 0.32 0.14 0.02
g4 0.71 0.47 0.70 0.73
gs 0.09 0.32 0.23  0.08
ge 0.02 0.29 0.11  0.02
g7 0.00 0.11 0.00 0.00
gs 0.81 0.59 0.75  0.78
g9 0.19 0.42 0.36 0.18
gio 0.09 0.32 0.22  0.08
g11 0.00 0.14 0.01  0.00
gi2 0.02 0.32 0.12  0.02
g13 0.00 0.12 0.01  0.00
Jgia 0.00 0.09 0.00 0.00
gis 0.00 0.02 0.00 0.00

2 g1 0.94 0.58 0.80 0.93
g2 0.92 0.52 0.78  0.92
g3 0.56 0.62 0.69 0.54
g4 0.91 0.47 0.77 091
gs 0.73 0.49 0.76 0.74
g6 0.59 0.55 0.70  0.60
g7 0.02 0.51 0.22  0.03
gs 0.93 0.60 0.79  0.92
g9 0.87 0.60 0.83 0.86
gio 0.75 0.55 0.78 0.75
gi1 0.11 0.55 0.38 0.13
gi2 0.55 0.60 0.67  0.52
g13 0.09 0.55 0.37 0.11
Jgi4 0.02 0.53 0.20 0.02
Jgis 0.00 0.33 0.02  0.00

3 g1 0.95 0.58 0.80 0.93
g2 0.93 0.52 0.77  0.92
g3 0.91 0.65 0.85 0.90
g4 0.92 0.47 0.76  0.91
gs 0.94 0.50 0.82 0.93
ge 0.92 0.57 0.83 0.92
g7 0.42 0.70 0.71  0.45
gs 0.94 0.60 0.78  0.92
g9 0.96 0.60 0.85 0.95
gio 0.95 0.55 0.83 0.94
gi1 0.65 0.69 0.82 0.68
g12 0.91 0.63 0.82  0.89
g13 0.62 0.68 0.80 0.65
gi4 0.39 0.73 0.68 0.44
Jgis 0.03 0.77 0.32  0.05
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Table S22: Comparison of proportion of time the true MED is selected based on 1000
simulated data sets for BVS, GORIC, AIC and BIC criterion with K =5, n = 10.

A Profile BVS GORIC AIC BIC
g0 0.90 0.60 0.77  0.90

1 g1 0.83 0.95 0.89 0.81
g2 0.73 0.74 0.78 0.75
g3 0.43 0.70 0.50 0.38
g4 0.72 0.61 0.73 0.73
g5 0.38 0.68 0.50 0.36
g6 0.45 0.57 0.50 0.46
g7 0.26 0.56 0.36 0.24
gs 0.81 0.59 0.75 0.78
go 0.47 0.75 0.60 0.44
g10 0.44 0.57 0.53 0.46
g11 0.31 0.59 0.42 0.28
g12 0.41 0.50 0.48 0.44
913 0.26 0.52 0.38 0.23
g4 0.31 0.46 0.39 0.32
g15 0.21 0.48 0.30 0.19

2 g1 1.00 1.00 1.00 1.00
g2 0.96 0.79 0.91  0.97
g3 0.74 0.96 0.86 0.72
g4 0.94 0.63 0.84 0.93
gs 0.84 0.97 0.92 0.82
g6 0.78 0.77 0.83 0.79
g7 0.52 0.86 0.68  0.50
gs 0.93 0.60 0.79  0.92
g9 0.94 1.00 0.97 0.93
gio 0.88 0.77 0.87  0.89
gi1 0.58 0.90 0.73 0.56
gi2 0.78 0.62 0.78 0.78
g13 0.59 0.88 0.74  0.58
Jgi4 0.56 0.70 0.66 0.57
Jgis 0.42 0.76 0.57  0.40

3 g1 1.00 1.00 1.00 1.00
g2 0.97 0.78 0.91 0.97
g3 0.96 1.00 1.00 0.96
g4 0.95 0.63 0.83 0.93
gs 0.99 1.00 1.00 0.99
ge 0.96 0.77 0.90 0.96
g7 0.76 0.97 0.90 0.77
gs 0.94 0.60 0.78  0.92
g9 1.00 1.00 1.00 1.00
gio 0.97 0.77 0.91 0.96
gi1 0.83 0.99 0.94 0.84
g12 0.94 0.63 0.83  0.92
g13 0.88 0.99 0.96 0.88
gi4 0.81 0.76 0.85 0.83
Jgis 0.62 0.93 0.78 0.63
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