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Appendix
| high overlap medium overlap low overlap
Component N| B B B V| B B B V| B B P (
1 3000 | 0.0 0.5 -0.5 1.00 | 0.0 0.5 -0.5 1.00 | 0.0 0.5 -0.5 1.00
2 5000 | 1.0 0.0 0.0 1325 | 1.8 0.0 0.0 25.75 | 3.2 0.0 0.0 50.75
3 3000 | 1.7 -0.5 0.5 2550 | 24 -0.5 0.5 50.50 | 3.9 -0.5 0.5 100.50
4 4000 | 2.0 0.0 0.0 377527 0.0 0.0 75.25 |1 43 0.0 0.0 150.25
5 2000 | 2.3 0.5 -0.5 50.00|3.0 0.5 -05 100.00| 4.6 05 -0.5 200.00

Table 1: Data-generating parameters for the simulation study. N indicates the number of simu-

lated observations from each component.

‘ Comp. 1 Comp. 2

| Bo B B2 W cal Bo B P Y c2 |
est. 00 04 -05 12 059 |30 05 -05 837 041
truth 0.0 05 -05 1.0 060 |30 05 -05 100  0.40

Table 2: Comparison of true and estimated parameters for

the case with 2 components and

medium overlap, where the number of mixture components was accurately estimated by MD-NB.
(’s indicate intercept and regression coefficients and ¢’s are the mixture weights. All estimates
are based on posterior medians. Because the estimated mixture components are not always in
the same order, estimated components were hand-matched to their corresponding best-fitting

component.



Comp. 1 Comp. 2 Comp. 3 Comp. 4

Bo P B2 P ca| Bo B B P c2 | Bo B B P es | Bo B B2 P cq
est. -0.1 06 -10 32 018 | 1.0 0.0 0.0 89 045 | 20 0.0 0.0 111 021 |23 05 -0.5 619 0.16
truth 00 05 -05 10 0.21|10 00 00 1325 036 |20 00 00 3775 029 |23 05 -05 500 0.14
Table 3: Comparison of true and estimated parameters for the case with 4 components and
high overlap, where the number of mixture components was accurately estimated by MD-NB.
(’s indicate intercept and regression coefficients and ¢’s are the mixture weights. All estimates
are based on posterior medians. Because the estimated mixture components are not always in
the same order, estimated components were hand-matched to their corresponding best-fitting
component.
‘ Comp. 1 Comp. 2 Comp. 3 Comp. 4 Comp. 5
| Bo B B2 @ al| Bo B B Y 2| Bo B P2 P s | Bo B B2 P ca| Bo B B2 P [
est. 00 06 -1.0 15 012 |13 00 0.1 6.8 03416 -06 05 181 026 |21 -02 01 393 017 |23 05 -05 725 0.12
truth 00 05 -05 10 018|110 00 00 1325 029 |17 -05 05 255 018 |20 00 00 3775 024 |23 05 -05 500 0.12
Table 4: Comparison of true and estimated parameters for the case with 5 components and
high overlap, where the number of mixture components was accurately estimated by MD-NB.
B’s indicate intercept and regression coefficients and ¢’s are the mixture weights. All estimates
are based on posterior medians. Because the estimated mixture components are not always in
the same order, estimated components were hand-matched to their corresponding best-fitting
component.
‘ Comp. 1 Comp. 2 Comp. 3 Comp. 4 Comp. 5
| Bo B B2 P a | Bo B B2 P ca | Bo B P P cs| Bo B B2 P ca | Bo B B2 P cs5
est. 01 04 -07 15 010] 18 00 00 69 034]24 -05 05 225 02728 00 00 423 017 |30 05 -05 662 0.13
truth 00 05 -05 10 018 |10 00 00 1325 029 |17 -05 05 255 018 |20 00 0.0 3775 02423 05 -05 500 0.12
Table 5: Comparison of true and estimated parameters for the case with 5 components and
medium overlap, where the number of mixture components was accurately estimated by MD-NB.
(’s indicate intercept and regression coefficients and ¢’s are the mixture weights. All estimates
are based on posterior medians. Because the estimated mixture components are not always in
the same order, estimated components were hand-matched to their corresponding best-fitting
component.
‘ Comp. 1 Comp. 2 Comp. 3 Comp. 4 Comp. 5
| Bo B B2 W ca | Bo B B2 Y ca| Bo B B2 P cs| Bo B P Y ca| Bo B B2 P [
est. 01 05 -06 15 021 |32 00 00 36 02039 -05 05 433 023]43 -01 00 8.0 022|443 01 -03 2083 0.14
truth 00 05 -05 10 018 |32 00 00 5075 029 |39 -05 05 1005 018 |43 00 00 15025 024 | 46 05 -05 2000 0.12

Table 6: Comparison of true and estimated parameters for the case with 5 components and
low overlap, where the number of mixture components was accurately estimated by MD-NB.
B’s indicate intercept and regression coefficients and ¢’s are the mixture weights. All estimates
are based on posterior medians. Because the estimated mixture components are not always in

the same order, estimated components were hand-matched to their corresponding best-fitting
component.



‘ Comp. 1 Comp. 2

| Bo B B2 P ci | Bo B1 B2 P c2 |

est. 0.0 04 05 10 060 |23 -07 -0.5 608 0.40
truth 0.0 05 -0.5 1.0 0.60 | 3.0 0.5 -0.5 100 0.40

Table 7: Comparison of true and estimated parameters for the case with 2 components and
high overlap, where the number of mixture components was accurately estimated by LOG-NB.
(’s indicate intercept and regression coefficients and ¢’s are the mixture weights. All estimates
are based on posterior medians. Because the estimated mixture components are not always in
the same order, estimated components were hand-matched to their corresponding best-fitting
component.

‘ Comp. 1 Comp. 2

| Bo A B2 P e | o B1 B2 % c2 |
est. 0.0 0.5 0.5 1.0 060 | 46 -06 -0.5 221 0.40
truth 00 05 -0.5 1.0 0.60 | 4.6 0.5 -0.5 100 0.40

Table 8: Comparison of true and estimated parameters for the case with 2 components and
low overlap, where the number of mixture components was accurately estimated by LOG-NB.
(’s indicate intercept and regression coefficients and ¢’s are the mixture weights. All estimates
are based on posterior medians. Because the estimated mixture components are not always in
the same order, estimated components were hand-matched to their corresponding best-fitting
component.

Comp. 1 Comp. 2 Comp. 3
Bo  P1 B2 (0 ci | Bo B B2 (2 c2 | Bo B B2 (0 c3
est. 03 02 -04 224 03709 03 -0.3 57 046 | 23 05 -05 159 0.17
truth 0.0 05 -0.5 1.0 03 | 1.0 0.0 0.0 13.25 0523 05 -05 50 0.2
Table 9: Comparison of true and estimated parameters for the case with 3 components and
high overlap, where the number of mixture components was accurately estimated by LOG-NB.
(’s indicate intercept and regression coefficients and ¢’s are the mixture weights. All estimates
are based on posterior medians. Because the estimated mixture components are not always in
the same order, estimated components were hand-matched to their corresponding best-fitting
component.
3 Comp. | Comp. 1 Comp. 2 Comp. 3
| Bo B B2 P et | Bo B B2 P c2 | Bo B B2 Y c3
est. 07 02 -03 201 03|18 01 -0.2 35 047 | 3.0 05 -05 203 0.2
truth 0.0 05 -0.5 1.0 03| 18 0.0 0.0 25.75 05|30 05 -0.5 100 0.2

Table 10: Comparison of true and estimated parameters for the case with 3 components and
medium overlap, where the number of mixture components was accurately estimated by LOG-
NB. g’s indicate intercept and regression coefficients and ¢’s are the mixture weights. All esti-
mates are based on posterior medians. Because the estimated mixture components are not always
in the same order, estimated components were hand-matched to their corresponding best-fitting
component.



Comp. 1 Comp. 2 Comp. 3 Comp. 4 Comp. 5

| Bo B B2 W al| B B B2 P ca | Bo B P P ez | Bo B B2 P ca | Bo B B2 P cs
est. 01 05 -06 34 02132 00 00 289 02337 -05 06 613 022]43 00 00 1020 022 |47 05 -05 2324 0.12
truth 00 05 -05 10 018 |32 00 00 5075 029 |39 -05 05 1005 018 |43 00 00 15025 024 | 46 05 -05 2000 0.12
Table 11: Comparison of true and estimated parameters for the case with 5 components and
low overlap, where the number of mixture components was accurately estimated by LOG-NB.
(’s indicate intercept and regression coefficients and ¢’s are the mixture weights. All estimates
are based on posterior medians. Because the estimated mixture components are not always in
the same order, estimated components were hand-matched to their corresponding best-fitting
component.
| Comp. 1 Comp. 2 Comp. 3 Comp. 4
| Bo B B2 ca | Bo B B2 c2 | Bo B B2 3| Bo B B2 cq
est. 23 02 -02 026 |23 02 -02 038|323 01 -02 02823 02 -02 0.08
truth 0.0 05 -0.5 021 |10 0.0 0.0 036 | 2.0 0.0 00 029 |23 05 -05 0.14
Table 12: Comparison of true and estimated parameters for the case with 4 components and
medium overlap, where the number of mixture components was accurately estimated by MLE-
NB. (s indicate intercept and regression coefficients and c¢’s are the mixture weights. Because
the estimated mixture components are not always in the same order, estimated components were
hand-matched to their corresponding best-fitting component.
| Comp. 1 Comp. 2 Comp. 3 Comp. 4
| Bo B B2 ci | Bo B B2 c2 | Bo B B2 ez | Bo B B2 c4
est. -0.3 05 -06 02039 02 -02 077 |44 02 -02 002]45 05 -05 0.01
truth 0.0 05 -05 021 |10 0.0 0.0 036 |20 0.0 0.0 029 |23 05 -05 0.14

Table 13: Comparison of true and estimated parameters for the case with 4 components and
low overlap, where the number of mixture components was accurately estimated by MLE-NB.
(B’s indicate intercept and regression coeflicients and c¢’s are the mixture weights. Because the
estimated mixture components are not always in the same order, estimated components were
hand-matched to their corresponding best-fitting component.
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Figure 1: Density histograms for replicated outcome y"°? from simulating data from the posterior
predictive distribution using the observed predictors. True outcome y from the AOK data set

for comparison.
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Figure 2: Histogram of means based on 1000 replicated data sets from the posterior predictive
distribution. The black line marks the observed mean of hospital days from the AOK data set.
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Figure 3: Boxplots for Charlson comorbidity index, age, and the number of metastases after
using hard component assignments based on the MD-ZINB for the AOK data set. The red
triangle marks the mean.



