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Preprocessing of NSCLC cohorts

Four non-small cell lung cancer (NSCLC) cohorts with overall survival and cen-
soring information, clinical pathologic information, and Affymetrix gene expres-
sion data of the tumor material, were downloaded from the Gene Expression
Omnibus (GEO) data repository (Edgar et al., 2002) and manually curated as
follows. Raw gene expression data (CEL-files), measured on the Affymetrix HG-
U133 Plus 2.0 array, were normalized using frozen robust multiarray analysis
(fRMA) (McCall et al., 2010). All cohorts were checked for duplicates by look-
ing at correlations of the expression value vectors. Duplicates, small cell cancer
samples and normal (non-tumorous) samples, as well as samples with missing
survival endpoint were removed. More details on the data curation process can
be found in Hellwig et al. (2016). The resulting four NSCLC cohorts comprise
n = 635 patients with available overall survival endpoint, clinical variables (age
at time of diagnosis, sex, pTNM stage, histology and smoking status), and gene
expression data: GSE29013 (n = 55, 18 events), GSE31210 (n = 226, 35 events),
GSE37745 (n = 194, 143 events), and GSE50081 (n = 160, 65 events). A sum-
mary of clinical pathologic variables of all cohorts is presented in Supplementary
Table 1.

The total number of measured genetic covariates (probe sets representing
genes) in each cohort is 54675. For the majority of these probe sets the ex-
pression values are noisy and do not contain relevant information regarding
survival outcome. This makes the identification of the prognostic genes more
difficult and increases computation time. Therefore, besides, we use two pres-
elected reduced gene sets for analysis. One subset is defined by the 1000 fea-
tures (probe sets) with the highest variance in gene expression values across
all four cohorts, referred to as top-1000-variance genes. This selection is based
on the assumption that important prognostic genes imply systematic changes
in their expression values and thus, a larger variance compared to irrelevant
noise genes. The second subset is a literature-based selection of 14 prognostic
genes from Kratz et al. (2012) and 20 prognostic gene signatures from a system-
atic literature review and meta-analysis-based evaluation by Tang et al. (2017).
The review by Tang et al. (2017) includes 42 published gene signatures derived
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from genome-wide mRNA gene expression studies, whereof 17 and 8 signatures,
respectively, were found to be prognostic in the histological types adenocar-
cinoma and squamous cell carcinoma (a total of 20 different signatures as 5
signatures are prognostic in both histological types). We ignore how the genes
were combined numerically in the original signatures (using statistical models)
and combine only single genes with the 14 genes from Kratz et al. (2012) to
one prognostic gene list. We translate gene symbols into corresponding probe
set IDs of the Affymetrix HG-U133 Plus 2.0 array using the R/Bioconductor
annotation package hgu133plus2.db (Carlson, 2016). Not all genes have a
match on this array. Therefore, we use a reduced prognostic gene list for analysis
comprising 3429 different probe sets that are related to 1323 different genes.
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Supplementary Figures
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Figure 1: Mean AUC (averaged across all test sets) for the different classification
methods (colors) and simulation scenarios.
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Figure 2: Mean estimated regression coefficients (averaged across all training
sets) of selected genes in all Cox models including the prognostic genes as co-
variates. For each subgroup genes with a mean inclusion frequency larger or
equal than 0.5 in any model type are selected.
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Figure 3: Mean estimated regression coefficients (averaged across all training
sets) of selected genes in all Cox models including all genes as covariates. For
each subgroup genes with a mean inclusion frequency larger or equal than 0.5
in any model type are selected.
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Figure 4: Venn diagram of the number of selected genes in all subgroup Cox
models including as covariates the top-1000-variance genes, prognostic genes,
or all genes. For each gene set and subgroup, genes with a mean inclusion
frequency larger or equal than 0.5 in any model type are selected.
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Figure 5: Boxplots of C-index based on all test sets for the prediction of each
subgroup under different types of Cox models including the prognostic genes.
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Figure 6: Boxplots of C-index based on all test sets for the prediction of each
subgroup under different types of Cox models including all genes.
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Supplementary Tables

Table 1: Summary of clinical pathologic variables of all NSCLC cohorts. Abso-
lute frequencies of variable values.
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Sample size 55 226 194 160

min. 32 30 39 40
mean 64 60 64 68Age (years)
max. 76 76 84 87

male 38 105 105 88
Sex

female 17 121 89 72

I 24 168 128 112
pTNM stage

II-IV 31 58 66 48

SQC 25 0 64 35
ADC 30 226 106 115Histology
other NSCLC 0 0 24 10

never-smoker 2 115 15 24
Smoking status

current/former smoker 53 111 179 136

censoring 37 191 51 95
Survival status

event 18 35 143 65
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Table 2: Mean C-index, averaged across all test data sets and subgroups, for all 252 simulation scenarios and all 14 Cox model
types

ε p n sub w = 0.1 w = 0.2 w = 0.3 w = 0.4 w = 0.5 w = 0.6 w = 0.7 w = 0.8 w = 0.9 all lasso ridge rf

0
12 20 0.69 0.76 0.78 0.78 0.78 0.77 0.77 0.77 0.77 0.77 0.76 0.76 0.76 0.76

30 0.75 0.81 0.81 0.81 0.80 0.80 0.79 0.79 0.79 0.79 0.78 0.78 0.78 0.78
40 0.80 0.83 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.78 0.78 0.78 0.78 0.78
50 0.82 0.84 0.83 0.82 0.82 0.81 0.80 0.80 0.79 0.79 0.79 0.79 0.79 0.79
60 0.84 0.84 0.83 0.82 0.82 0.81 0.80 0.80 0.80 0.79 0.79 0.79 0.79 0.80
70 0.85 0.84 0.83 0.83 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.79 0.79 0.80
80 0.85 0.85 0.84 0.83 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.80 0.80 0.81
90 0.85 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.79 0.79 0.79 0.80

100 0.86 0.85 0.84 0.83 0.82 0.82 0.81 0.80 0.80 0.80 0.79 0.79 0.79 0.80
200 0.87 0.86 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.80 0.80 0.82
500 0.87 0.86 0.85 0.84 0.83 0.82 0.82 0.81 0.81 0.80 0.80 0.80 0.80 0.83

1000 0.87 0.86 0.85 0.84 0.83 0.83 0.82 0.81 0.81 0.80 0.80 0.81 0.81 0.83

100 20 0.56 0.62 0.65 0.66 0.66 0.67 0.67 0.67 0.67 0.67 0.65 0.66 0.67 0.66
30 0.59 0.69 0.72 0.73 0.74 0.73 0.73 0.73 0.73 0.73 0.72 0.72 0.73 0.72
40 0.64 0.73 0.76 0.76 0.76 0.76 0.76 0.75 0.75 0.75 0.74 0.75 0.74 0.74
50 0.68 0.77 0.78 0.79 0.78 0.78 0.78 0.77 0.77 0.77 0.77 0.76 0.77 0.77
60 0.74 0.79 0.80 0.80 0.79 0.79 0.78 0.78 0.78 0.77 0.77 0.77 0.77 0.77
70 0.76 0.80 0.81 0.80 0.80 0.79 0.79 0.78 0.78 0.78 0.77 0.77 0.77 0.77
80 0.79 0.81 0.81 0.81 0.80 0.80 0.79 0.79 0.79 0.78 0.78 0.78 0.78 0.78
90 0.80 0.82 0.82 0.81 0.80 0.80 0.80 0.79 0.79 0.78 0.78 0.78 0.78 0.78

100 0.82 0.83 0.82 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.79 0.79 0.79 0.79
200 0.86 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.79 0.79 0.79 0.80
500 0.87 0.86 0.85 0.84 0.83 0.82 0.81 0.81 0.81 0.80 0.80 0.80 0.80 0.80

1000 0.87 0.86 0.85 0.84 0.83 0.82 0.82 0.81 0.81 0.80 0.80 0.80 0.80 0.81
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200 20 0.54 0.59 0.62 0.63 0.64 0.64 0.65 0.65 0.65 0.65 0.64 0.65 0.65 0.65
30 0.57 0.65 0.68 0.70 0.71 0.71 0.71 0.71 0.71 0.71 0.70 0.70 0.70 0.70
40 0.60 0.70 0.73 0.74 0.75 0.74 0.74 0.74 0.74 0.73 0.73 0.73 0.73 0.73
50 0.64 0.74 0.77 0.77 0.77 0.77 0.76 0.76 0.76 0.75 0.75 0.75 0.75 0.75
60 0.68 0.76 0.78 0.78 0.78 0.77 0.77 0.77 0.76 0.76 0.76 0.76 0.76 0.76
70 0.73 0.79 0.80 0.80 0.79 0.79 0.78 0.78 0.78 0.77 0.77 0.77 0.77 0.77
80 0.76 0.80 0.80 0.80 0.80 0.79 0.79 0.78 0.78 0.78 0.77 0.77 0.77 0.77
90 0.78 0.81 0.81 0.80 0.80 0.79 0.79 0.79 0.78 0.78 0.78 0.78 0.78 0.78

100 0.80 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.79 0.78 0.78 0.78 0.78 0.78
200 0.85 0.84 0.83 0.82 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.79 0.79 0.79
500 0.87 0.86 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.80 0.80 0.80

1000 0.87 0.86 0.85 0.84 0.83 0.82 0.82 0.81 0.81 0.80 0.80 0.80 0.80 0.80

0.1
12 20 0.68 0.76 0.77 0.78 0.77 0.77 0.77 0.77 0.76 0.76 0.76 0.76 0.77 0.77

30 0.76 0.82 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.78 0.78 0.79 0.79 0.80
40 0.80 0.83 0.82 0.82 0.81 0.80 0.80 0.79 0.79 0.78 0.78 0.79 0.80 0.80
50 0.82 0.84 0.83 0.83 0.82 0.81 0.80 0.80 0.79 0.79 0.79 0.80 0.80 0.81
60 0.84 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.80 0.81 0.81
70 0.85 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.81 0.81 0.81
80 0.85 0.85 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.82 0.82 0.82
90 0.85 0.85 0.84 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.79 0.82 0.82 0.82

100 0.86 0.86 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.79 0.82 0.82 0.82
200 0.87 0.86 0.85 0.84 0.83 0.83 0.82 0.81 0.81 0.80 0.80 0.83 0.83 0.83
500 0.87 0.87 0.86 0.85 0.84 0.83 0.82 0.82 0.81 0.80 0.80 0.84 0.84 0.84

1000 0.87 0.87 0.86 0.85 0.84 0.83 0.82 0.82 0.81 0.81 0.80 0.84 0.84 0.85

100 20 0.56 0.61 0.64 0.66 0.66 0.67 0.67 0.67 0.67 0.67 0.66 0.67 0.67 0.66
30 0.59 0.68 0.72 0.73 0.73 0.73 0.73 0.73 0.73 0.73 0.72 0.72 0.72 0.72
40 0.63 0.73 0.76 0.76 0.76 0.76 0.76 0.75 0.75 0.75 0.74 0.74 0.75 0.75
50 0.69 0.77 0.78 0.79 0.78 0.78 0.78 0.77 0.77 0.77 0.77 0.77 0.77 0.77
60 0.73 0.79 0.80 0.80 0.79 0.79 0.78 0.78 0.78 0.77 0.77 0.77 0.77 0.77
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70 0.76 0.80 0.81 0.80 0.80 0.79 0.79 0.78 0.78 0.78 0.77 0.78 0.78 0.78
80 0.79 0.82 0.82 0.81 0.81 0.80 0.79 0.79 0.79 0.78 0.78 0.79 0.79 0.79
90 0.80 0.82 0.82 0.81 0.81 0.80 0.79 0.79 0.79 0.78 0.78 0.79 0.79 0.79

100 0.82 0.83 0.83 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.79 0.79 0.79 0.79
200 0.86 0.85 0.84 0.83 0.82 0.82 0.81 0.80 0.80 0.80 0.79 0.81 0.81 0.80
500 0.87 0.86 0.85 0.84 0.83 0.82 0.82 0.81 0.81 0.80 0.80 0.82 0.82 0.82

1000 0.87 0.87 0.86 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.83 0.83 0.82

200 20 0.53 0.59 0.62 0.63 0.64 0.65 0.65 0.65 0.66 0.65 0.63 0.65 0.66 0.65
30 0.57 0.65 0.68 0.70 0.71 0.71 0.71 0.71 0.71 0.71 0.70 0.71 0.70 0.70
40 0.60 0.70 0.73 0.74 0.74 0.74 0.74 0.74 0.74 0.73 0.73 0.73 0.73 0.73
50 0.64 0.74 0.76 0.77 0.77 0.77 0.76 0.76 0.76 0.75 0.75 0.75 0.75 0.75
60 0.67 0.77 0.78 0.78 0.78 0.77 0.77 0.77 0.76 0.76 0.76 0.76 0.76 0.76
70 0.73 0.79 0.80 0.79 0.79 0.79 0.78 0.78 0.77 0.77 0.77 0.77 0.77 0.77
80 0.76 0.80 0.81 0.80 0.80 0.79 0.79 0.78 0.78 0.78 0.77 0.78 0.78 0.78
90 0.78 0.81 0.81 0.80 0.80 0.79 0.79 0.79 0.78 0.78 0.78 0.78 0.78 0.78

100 0.80 0.82 0.82 0.81 0.80 0.80 0.79 0.79 0.79 0.78 0.78 0.78 0.78 0.78
200 0.85 0.84 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.81 0.80 0.80
500 0.87 0.86 0.85 0.84 0.83 0.82 0.82 0.81 0.81 0.80 0.80 0.82 0.81 0.81

1000 0.87 0.87 0.86 0.85 0.83 0.83 0.82 0.81 0.81 0.80 0.80 0.83 0.82 0.82

0.2
12 20 0.68 0.75 0.77 0.77 0.77 0.77 0.77 0.77 0.76 0.76 0.75 0.78 0.79 0.78

30 0.76 0.81 0.81 0.81 0.80 0.80 0.79 0.79 0.79 0.78 0.78 0.82 0.82 0.81
40 0.80 0.83 0.82 0.81 0.81 0.80 0.79 0.79 0.79 0.78 0.78 0.82 0.83 0.82
50 0.82 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.79 0.84 0.84 0.83
60 0.84 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.79 0.84 0.84 0.83
70 0.85 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.85 0.84 0.84
80 0.85 0.85 0.84 0.83 0.82 0.82 0.81 0.81 0.80 0.80 0.80 0.85 0.85 0.84
90 0.85 0.85 0.84 0.83 0.82 0.82 0.81 0.80 0.80 0.80 0.79 0.85 0.85 0.84

100 0.86 0.86 0.84 0.83 0.82 0.82 0.81 0.80 0.80 0.80 0.79 0.85 0.85 0.84
200 0.87 0.86 0.85 0.84 0.83 0.82 0.82 0.81 0.80 0.80 0.80 0.86 0.86 0.85
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500 0.87 0.87 0.86 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.87 0.86 0.86
1000 0.87 0.87 0.86 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.87 0.87 0.86

100 20 0.56 0.61 0.64 0.65 0.66 0.67 0.67 0.67 0.67 0.67 0.66 0.67 0.67 0.67
30 0.60 0.68 0.71 0.72 0.73 0.73 0.73 0.73 0.73 0.73 0.72 0.73 0.73 0.73
40 0.64 0.72 0.75 0.76 0.76 0.75 0.75 0.75 0.75 0.75 0.74 0.76 0.75 0.75
50 0.69 0.76 0.78 0.78 0.78 0.78 0.77 0.77 0.77 0.77 0.76 0.78 0.78 0.78
60 0.73 0.78 0.79 0.79 0.79 0.78 0.78 0.78 0.77 0.77 0.77 0.80 0.79 0.78
70 0.77 0.80 0.80 0.80 0.79 0.79 0.78 0.78 0.78 0.77 0.77 0.80 0.79 0.79
80 0.79 0.81 0.81 0.80 0.80 0.79 0.79 0.79 0.78 0.78 0.78 0.81 0.80 0.80
90 0.80 0.82 0.81 0.80 0.80 0.79 0.79 0.79 0.78 0.78 0.78 0.82 0.80 0.80

100 0.82 0.83 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.79 0.79 0.82 0.81 0.81
200 0.86 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.84 0.83 0.82
500 0.87 0.86 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.86 0.86 0.83

1000 0.87 0.87 0.86 0.84 0.83 0.82 0.82 0.81 0.81 0.80 0.80 0.86 0.86 0.84

200 20 0.53 0.59 0.62 0.63 0.64 0.64 0.65 0.65 0.65 0.65 0.63 0.65 0.65 0.66
30 0.56 0.64 0.68 0.69 0.70 0.71 0.71 0.71 0.71 0.70 0.70 0.70 0.70 0.71
40 0.60 0.68 0.72 0.73 0.74 0.74 0.74 0.74 0.73 0.73 0.73 0.74 0.74 0.74
50 0.65 0.73 0.76 0.76 0.76 0.76 0.76 0.75 0.75 0.75 0.75 0.76 0.76 0.76
60 0.68 0.76 0.77 0.77 0.77 0.77 0.76 0.76 0.76 0.76 0.76 0.78 0.77 0.77
70 0.73 0.78 0.79 0.79 0.78 0.78 0.78 0.77 0.77 0.77 0.77 0.79 0.78 0.78
80 0.76 0.79 0.80 0.79 0.79 0.79 0.78 0.78 0.78 0.77 0.77 0.80 0.79 0.78
90 0.78 0.80 0.80 0.80 0.79 0.79 0.78 0.78 0.78 0.78 0.78 0.81 0.79 0.79

100 0.80 0.81 0.81 0.80 0.80 0.79 0.79 0.78 0.78 0.78 0.78 0.81 0.80 0.79
200 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.79 0.84 0.82 0.81
500 0.87 0.86 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.86 0.85 0.83

1000 0.87 0.87 0.85 0.84 0.83 0.82 0.82 0.81 0.80 0.80 0.80 0.86 0.86 0.83

0.3
12 20 0.68 0.75 0.76 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.76 0.79 0.79 0.80

30 0.76 0.80 0.80 0.80 0.80 0.80 0.79 0.79 0.79 0.78 0.78 0.83 0.83 0.83
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40 0.80 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.79 0.78 0.78 0.84 0.84 0.83
50 0.83 0.83 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.79 0.79 0.85 0.85 0.84
60 0.84 0.84 0.83 0.82 0.81 0.80 0.80 0.80 0.79 0.79 0.79 0.85 0.85 0.84
70 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.79 0.86 0.86 0.85
80 0.85 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.80 0.86 0.86 0.85
90 0.85 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.86 0.86 0.85

100 0.86 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.86 0.86 0.85
200 0.87 0.86 0.85 0.83 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.87 0.87 0.86
500 0.87 0.86 0.85 0.84 0.83 0.82 0.82 0.81 0.81 0.80 0.80 0.87 0.87 0.87

1000 0.87 0.87 0.85 0.84 0.83 0.82 0.82 0.81 0.81 0.80 0.80 0.87 0.87 0.87

100 20 0.56 0.61 0.63 0.65 0.66 0.67 0.67 0.67 0.67 0.67 0.66 0.66 0.67 0.67
30 0.60 0.66 0.70 0.71 0.72 0.72 0.72 0.72 0.72 0.72 0.71 0.73 0.73 0.73
40 0.64 0.71 0.74 0.75 0.75 0.75 0.75 0.75 0.74 0.74 0.74 0.76 0.76 0.76
50 0.69 0.75 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.76 0.79 0.78 0.78
60 0.74 0.77 0.78 0.78 0.78 0.78 0.77 0.77 0.77 0.77 0.77 0.81 0.80 0.79
70 0.77 0.79 0.79 0.79 0.78 0.78 0.78 0.78 0.77 0.77 0.77 0.82 0.80 0.80
80 0.79 0.80 0.80 0.80 0.79 0.79 0.79 0.78 0.78 0.78 0.78 0.83 0.81 0.81
90 0.80 0.81 0.80 0.80 0.79 0.79 0.79 0.78 0.78 0.78 0.78 0.83 0.82 0.81

100 0.82 0.82 0.81 0.80 0.80 0.80 0.79 0.79 0.79 0.79 0.79 0.84 0.83 0.81
200 0.86 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.79 0.79 0.86 0.85 0.83
500 0.87 0.86 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.80 0.87 0.87 0.85

1000 0.87 0.86 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.87 0.87 0.86

200 20 0.54 0.58 0.61 0.63 0.63 0.65 0.65 0.65 0.65 0.65 0.62 0.64 0.65 0.65
30 0.56 0.63 0.67 0.69 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.70 0.71
40 0.60 0.67 0.71 0.72 0.73 0.73 0.73 0.73 0.73 0.73 0.72 0.74 0.74 0.74
50 0.65 0.71 0.74 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.74 0.77 0.76 0.76
60 0.68 0.74 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.75 0.79 0.77 0.77
70 0.73 0.77 0.77 0.78 0.78 0.77 0.77 0.77 0.77 0.77 0.77 0.80 0.79 0.78
80 0.76 0.78 0.78 0.78 0.78 0.78 0.78 0.77 0.77 0.77 0.77 0.81 0.79 0.79
90 0.78 0.79 0.79 0.79 0.78 0.78 0.78 0.78 0.78 0.77 0.77 0.82 0.80 0.79
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100 0.80 0.80 0.80 0.79 0.79 0.79 0.78 0.78 0.78 0.78 0.78 0.83 0.80 0.80
200 0.85 0.84 0.82 0.81 0.81 0.80 0.80 0.79 0.79 0.79 0.79 0.85 0.83 0.82
500 0.87 0.86 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.80 0.87 0.86 0.84

1000 0.87 0.86 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.87 0.87 0.85

0.4
12 20 0.68 0.74 0.76 0.76 0.77 0.76 0.77 0.77 0.77 0.77 0.76 0.79 0.79 0.79

30 0.75 0.80 0.80 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.78 0.84 0.84 0.83
40 0.80 0.81 0.81 0.80 0.80 0.79 0.79 0.79 0.79 0.78 0.78 0.84 0.84 0.84
50 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.79 0.79 0.79 0.79 0.85 0.85 0.84
60 0.84 0.83 0.82 0.81 0.80 0.80 0.80 0.79 0.79 0.79 0.79 0.86 0.86 0.85
70 0.85 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.79 0.79 0.79 0.86 0.86 0.85
80 0.85 0.84 0.83 0.82 0.82 0.81 0.81 0.80 0.80 0.80 0.80 0.87 0.87 0.86
90 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.79 0.79 0.86 0.86 0.86

100 0.86 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.79 0.79 0.87 0.87 0.86
200 0.87 0.85 0.84 0.83 0.82 0.81 0.81 0.81 0.80 0.80 0.80 0.87 0.87 0.87
500 0.87 0.86 0.84 0.83 0.82 0.82 0.81 0.81 0.81 0.80 0.80 0.87 0.87 0.87

1000 0.87 0.86 0.84 0.83 0.83 0.82 0.81 0.81 0.81 0.80 0.80 0.87 0.87 0.87

100 20 0.56 0.59 0.63 0.65 0.66 0.66 0.66 0.67 0.67 0.67 0.65 0.66 0.67 0.67
30 0.59 0.65 0.69 0.71 0.72 0.72 0.72 0.72 0.72 0.72 0.71 0.72 0.73 0.73
40 0.63 0.69 0.73 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.73 0.76 0.75 0.76
50 0.69 0.73 0.76 0.76 0.76 0.77 0.76 0.76 0.76 0.76 0.76 0.79 0.78 0.78
60 0.73 0.75 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.76 0.81 0.79 0.79
70 0.76 0.77 0.78 0.78 0.78 0.77 0.77 0.77 0.77 0.77 0.77 0.82 0.80 0.80
80 0.79 0.79 0.79 0.79 0.79 0.78 0.78 0.78 0.78 0.78 0.78 0.83 0.82 0.81
90 0.80 0.79 0.79 0.79 0.79 0.78 0.78 0.78 0.78 0.78 0.78 0.83 0.82 0.81

100 0.82 0.80 0.80 0.80 0.79 0.79 0.79 0.79 0.79 0.79 0.78 0.84 0.83 0.82
200 0.85 0.84 0.82 0.81 0.81 0.80 0.80 0.80 0.79 0.79 0.79 0.86 0.85 0.84
500 0.87 0.85 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.80 0.87 0.87 0.86

1000 0.87 0.86 0.84 0.83 0.82 0.81 0.81 0.81 0.80 0.80 0.80 0.87 0.87 0.86
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200 20 0.54 0.58 0.60 0.62 0.63 0.64 0.64 0.64 0.65 0.64 0.63 0.63 0.65 0.65
30 0.57 0.62 0.66 0.68 0.69 0.70 0.70 0.70 0.70 0.70 0.69 0.69 0.70 0.71
40 0.60 0.66 0.70 0.71 0.72 0.72 0.73 0.73 0.73 0.72 0.72 0.74 0.73 0.74
50 0.64 0.70 0.73 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.77 0.75 0.76
60 0.68 0.72 0.74 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.78 0.76 0.77
70 0.73 0.75 0.76 0.77 0.77 0.77 0.77 0.77 0.77 0.76 0.76 0.81 0.78 0.78
80 0.76 0.76 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.81 0.79 0.79
90 0.77 0.77 0.78 0.78 0.78 0.78 0.78 0.77 0.77 0.77 0.77 0.82 0.80 0.79

100 0.80 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.77 0.77 0.83 0.81 0.80
200 0.85 0.83 0.81 0.81 0.80 0.80 0.79 0.79 0.79 0.79 0.79 0.85 0.84 0.82
500 0.87 0.85 0.83 0.82 0.82 0.81 0.80 0.80 0.80 0.80 0.80 0.87 0.87 0.85

1000 0.87 0.86 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.80 0.87 0.87 0.85

0.5
12 20 0.69 0.73 0.75 0.76 0.76 0.77 0.77 0.77 0.76 0.77 0.75 0.78 0.79 0.79

30 0.76 0.78 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.78 0.78 0.84 0.84 0.83
40 0.80 0.80 0.80 0.80 0.79 0.79 0.79 0.79 0.79 0.78 0.78 0.84 0.84 0.84
50 0.82 0.82 0.81 0.80 0.80 0.80 0.80 0.79 0.79 0.79 0.78 0.85 0.85 0.85
60 0.84 0.82 0.81 0.81 0.80 0.80 0.80 0.79 0.79 0.79 0.79 0.86 0.86 0.85
70 0.85 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.79 0.79 0.79 0.86 0.86 0.85
80 0.85 0.84 0.82 0.82 0.81 0.81 0.81 0.80 0.80 0.80 0.80 0.87 0.87 0.86
90 0.85 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.80 0.79 0.79 0.86 0.86 0.86

100 0.86 0.84 0.82 0.82 0.81 0.81 0.80 0.80 0.80 0.79 0.79 0.87 0.87 0.86
200 0.87 0.85 0.83 0.82 0.82 0.81 0.81 0.80 0.80 0.80 0.80 0.87 0.87 0.87
500 0.87 0.85 0.84 0.83 0.82 0.82 0.81 0.81 0.80 0.80 0.80 0.87 0.87 0.87

1000 0.87 0.85 0.84 0.83 0.82 0.82 0.81 0.81 0.81 0.80 0.80 0.87 0.87 0.87

100 20 0.56 0.59 0.62 0.64 0.65 0.66 0.66 0.66 0.66 0.66 0.65 0.65 0.67 0.66
30 0.59 0.65 0.68 0.70 0.71 0.71 0.72 0.71 0.72 0.71 0.70 0.71 0.72 0.72
40 0.64 0.68 0.72 0.73 0.74 0.74 0.74 0.74 0.73 0.73 0.73 0.75 0.74 0.75
50 0.69 0.72 0.75 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.78 0.77 0.78
60 0.74 0.74 0.76 0.76 0.77 0.77 0.77 0.77 0.76 0.76 0.76 0.80 0.79 0.79
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70 0.76 0.76 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.82 0.80 0.80
80 0.79 0.77 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.77 0.77 0.83 0.81 0.81
90 0.80 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.77 0.83 0.82 0.81

100 0.82 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.78 0.78 0.84 0.82 0.82
200 0.85 0.83 0.82 0.81 0.80 0.80 0.80 0.80 0.79 0.79 0.79 0.86 0.85 0.84
500 0.87 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.80 0.80 0.87 0.87 0.86

1000 0.87 0.85 0.83 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.80 0.87 0.87 0.86

200 20 0.54 0.57 0.60 0.62 0.63 0.64 0.64 0.64 0.64 0.64 0.63 0.62 0.64 0.64
30 0.56 0.61 0.65 0.67 0.69 0.69 0.70 0.70 0.70 0.70 0.68 0.68 0.70 0.70
40 0.60 0.65 0.69 0.71 0.71 0.72 0.72 0.72 0.72 0.72 0.71 0.72 0.73 0.73
50 0.64 0.68 0.72 0.73 0.73 0.74 0.74 0.74 0.74 0.74 0.73 0.76 0.74 0.75
60 0.68 0.70 0.73 0.74 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.78 0.75 0.76
70 0.73 0.73 0.75 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.80 0.78 0.78
80 0.76 0.75 0.76 0.77 0.77 0.77 0.77 0.77 0.77 0.76 0.76 0.81 0.79 0.79
90 0.78 0.76 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.77 0.82 0.79 0.79

100 0.80 0.77 0.78 0.78 0.78 0.78 0.78 0.77 0.77 0.77 0.77 0.83 0.80 0.80
200 0.85 0.82 0.81 0.80 0.80 0.79 0.79 0.79 0.79 0.79 0.79 0.85 0.84 0.83
500 0.87 0.84 0.83 0.82 0.81 0.81 0.80 0.80 0.80 0.80 0.80 0.87 0.87 0.85

1000 0.87 0.85 0.83 0.82 0.82 0.81 0.81 0.80 0.80 0.80 0.80 0.87 0.87 0.86

1
12 20 0.68 0.72 0.74 0.76 0.76 0.76 0.77 0.77 0.76 0.77 0.75 0.76 0.76 0.77

30 0.75 0.77 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.77 0.81 0.82 0.83
40 0.80 0.79 0.79 0.79 0.79 0.79 0.79 0.78 0.78 0.78 0.78 0.83 0.83 0.84
50 0.82 0.80 0.80 0.80 0.80 0.79 0.79 0.79 0.79 0.79 0.78 0.85 0.84 0.85
60 0.84 0.80 0.80 0.80 0.80 0.80 0.79 0.79 0.79 0.79 0.79 0.85 0.85 0.86
70 0.85 0.81 0.81 0.80 0.80 0.80 0.80 0.80 0.79 0.79 0.79 0.86 0.86 0.86
80 0.85 0.82 0.81 0.81 0.81 0.81 0.80 0.80 0.80 0.80 0.80 0.87 0.86 0.87
90 0.85 0.81 0.81 0.81 0.80 0.80 0.80 0.80 0.80 0.79 0.79 0.86 0.86 0.86

100 0.86 0.82 0.81 0.81 0.80 0.80 0.80 0.80 0.80 0.79 0.79 0.87 0.86 0.86
200 0.87 0.83 0.82 0.81 0.81 0.81 0.80 0.80 0.80 0.80 0.80 0.87 0.87 0.87
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500 0.87 0.83 0.82 0.82 0.81 0.81 0.81 0.81 0.80 0.80 0.80 0.87 0.87 0.87
1000 0.87 0.83 0.83 0.82 0.82 0.81 0.81 0.81 0.80 0.80 0.80 0.87 0.87 0.87

100 20 0.56 0.58 0.60 0.62 0.64 0.65 0.65 0.65 0.65 0.65 0.64 0.62 0.65 0.62
30 0.59 0.62 0.65 0.68 0.69 0.69 0.69 0.70 0.70 0.69 0.68 0.66 0.70 0.66
40 0.64 0.64 0.69 0.70 0.71 0.71 0.72 0.72 0.72 0.71 0.71 0.70 0.70 0.70
50 0.69 0.68 0.72 0.73 0.73 0.74 0.74 0.74 0.74 0.74 0.73 0.73 0.73 0.73
60 0.73 0.70 0.72 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.75 0.74 0.75
70 0.77 0.71 0.74 0.74 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.76 0.75 0.76
80 0.79 0.73 0.75 0.75 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.78 0.76 0.78
90 0.80 0.74 0.75 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.76 0.79 0.77 0.79

100 0.82 0.75 0.76 0.77 0.77 0.77 0.78 0.78 0.77 0.77 0.77 0.80 0.79 0.80
200 0.86 0.80 0.80 0.80 0.79 0.79 0.79 0.79 0.79 0.79 0.79 0.85 0.83 0.84
500 0.87 0.82 0.82 0.81 0.81 0.80 0.80 0.80 0.80 0.80 0.80 0.87 0.87 0.87

1000 0.87 0.83 0.82 0.82 0.81 0.81 0.81 0.80 0.80 0.80 0.80 0.87 0.87 0.87

200 20 0.54 0.56 0.59 0.60 0.62 0.63 0.63 0.63 0.64 0.64 0.62 0.59 0.63 0.60
30 0.56 0.59 0.63 0.66 0.67 0.68 0.68 0.68 0.68 0.69 0.68 0.64 0.68 0.65
40 0.60 0.62 0.66 0.68 0.69 0.70 0.70 0.70 0.70 0.70 0.69 0.68 0.70 0.68
50 0.64 0.64 0.69 0.70 0.71 0.71 0.72 0.72 0.72 0.72 0.71 0.70 0.72 0.71
60 0.68 0.67 0.70 0.72 0.72 0.72 0.72 0.73 0.73 0.73 0.72 0.72 0.73 0.72
70 0.73 0.70 0.72 0.73 0.73 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.73 0.74
80 0.76 0.71 0.72 0.73 0.74 0.74 0.74 0.74 0.74 0.74 0.74 0.75 0.74 0.75
90 0.77 0.72 0.73 0.74 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.76 0.75 0.76

100 0.80 0.73 0.74 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.77 0.76 0.76
200 0.85 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.78 0.83 0.81 0.82
500 0.87 0.82 0.81 0.81 0.80 0.80 0.80 0.80 0.80 0.80 0.80 0.87 0.85 0.85

1000 0.87 0.83 0.82 0.81 0.81 0.81 0.80 0.80 0.80 0.80 0.80 0.87 0.87 0.87
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