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(c)

Figure S6: Comparison of the p-values from asymptotic approximations for the Cox Proportional-Hazard model and
the uniform distribution, and comparison of the p-values from exact permutational tests and the Cox likelihood ratio
test with the empirical p-values for two different null distributions. (a) Distribution of p-values obtained using the
asymptotic approximation for the Cox Proportional-Hazard model and the distribution of p-values for the uniform
distribution. Generated considering 9 ⇥ 10

5 instances with n = 100 total samples, n1 = 5 samples in the small
population and same survival distribution for all patients (no censoring). (b) Comparison of Cox likelihood ratio p-
values, exact permutational p-values, and empirical p-values for n = 100, n1 = 5%n, and 30% censoring. Each point
represents an instance of survival data. (c) Comparison of Cox likelihood ratio p-values, exact permutational p-values,
and empirical p-values for n = 100, expectation(n1)=5%n, and 30% censoring. Each point represents an instance of
mutations and survival data. The R coefficients comparing the �log10 exact p-values to the �log10 empirical p-values
are the following: in Fig. (b), permutational = 0.96, Cox likelihood ratio = 0.70; in Fig (c), permutational = 0.72,
Cox likelihood ratio = 0.46. For both distributions the difference between R coefficients is significant (p < 10

�3
).
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