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where erfc �� � is the complementary error function
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In fig. 2, a, is shown the histogram of the set of p-values for k = 10 subintervals corresponding to the Fre-
quency test applied to the AES-based generator, and for the comparison in fig. 2, b, – the Binary matrix rank 
test from the NIST test suite applied to the same sequences from the AES-based generator. If we consider the 
theoretical standard deviation of the number of random N = 220 independent, uniformly distributed values 

over k = 10 subintervals, we easily get � �
�� �N k

k
1

. In this case, σ  307 2. , the upper and lower continuous  

lines in the figures correspond to the deviation of  3σ from the mean value; the figure shows that the observed 
deviation is far from this value.

Fig. 2. Comparison between expected deviation and measured deviation in the distribution  
of p-values in the interval  0 1,� � for the Frequency test (a) and the Binary matrix rank test (b)

Let p pN1 0 1, , ,� �� � be the sample of p-values with assumed continuous CDF F xp
0� �� �. The empirical CDF 

F xN � � for this sample is defined as follows:
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where H x� � is the unity-step function, defined as H x
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 The Kolmogorov – Smirnov statistic for 

a given CDF F xp
0� �� � is
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Let  be the CDF of DN , then the p-values is given by 1� � � DN . Under null hypothesis that the sample co
mes from the hypothesised distribution F x� �
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in distribution, where B t� � is the Brownian bridge.
In fig. 3, a, is shown the discrete empirical CDF FN of  p-values for the Frequency test applied to the AES-based 

sequences, in fig. 3, b, are presented the differences between empirical CDF FN and uniform CDF, n N= = 2
20

, 
from where it is clear that the modulus of the difference between FN and Fp

0� � does not exceed 0.001 2.


