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Abstract— This paper presents a comparative evaluation
of pseudorandom number generation methods based on the
Linear Congruential Method and the integer Logistic Map,
as well as methods that combine these with shuffling op-
erations using complement representation. In addition to
the conventional NIST SP800-22 tests, this study intro-
duces new quantitative evaluation metrics beyond NIST by
analyzing bit-level shuffling and measuring the occurrence
probability and variance of ones within blocks. The re-
sults show that the use of shuffling operations significantly
improves randomness, producing sequences with low bias.
Furthermore, block-level analysis indicates the potential to
quantitatively assess short-term randomness and the un-
predictability of input values. This study demonstrates the
effectiveness of complement-based shuffling and the practi-
cal utility of new evaluation metrics beyond standard NIST
tests.
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