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Performance Verification of RMT-Test
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Abstract: In this article, we report a new result of the error limit to be used for the RMT test, which we
have proposed earlier in order to measure the randomness of one-dimensional data sequence based on the
comparison to the theoretical value derived by the random matrix theory (RMT). This new limit is obtained
by comparing the error level of RMT-test to the result of NIST test. We prepared data sequences of various
levels of randomness by shuffling a regular sequence many times. The result shows that the RMT error must
be less than 0.69% in order to satisfy the requirement of the NIST test. This new limit is severer than the
limit that we have obtained in the study of pseudo-random sequences. Although we need to consider the fact
that NIST test is applied only binary sequences and the conditions to apply the two tests are not the same,
this result suggests us to reconsider the error limit of the RMT test in more detail.
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Fig. 1 How to divide the random number sequence
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Fig. 2 Arrangement of the data sequence of random numbers
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210 15/15 420 15/15
220 15/15 430 15/15
230 15/15 440 15/15
240 15/15 450 15/15
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270 15/15 480 15/15
280 14/15 490 15/15
290 14/15 500 15/15
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29359.22 5/15 0.23 14/15
3801.86 6/15 0.22 15/15
574.22 7/15 0.22 15/15
104.59 7/15 0.20 15/15
23.36 10/15 0.19 15/15
6.16 10/15 0.18 14/15
2.02 12/15 0.14 15/15
0.69 14/15 0.14 15/15
0.49 14/15 0.14 15/15
0.48 15/15 0.13 15/15
0.46 15/15 0.13 14/15
0.46 14/15 0.11 14/15
0.40 15/15 0.10 15/15
0.35 15/15 0.10 14/15
0.35 15/15 0.09 15/15
0.35 15/15 0.09 15/15
0.33 14/15 0.08 15/15
0.29 15/15 0.07 15/15
0.24 15/15 0.04 15/15
0.24 15/15 0.03 15/15
0.24 15/15
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