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Application of the RMT-test on Real Data:
Hash Function and Tick Data of Stock Prices

XIN Yanc!®  Yura MIKAMORI? MIEKO TANAKA-YAMAWAKI!:P)

Abstract: The RMT-test, that we have proposed earlier as a tool to measure the randomness of long se-
quences, is applicable on various data types, integer or real, independent of the length of sequences. We have
shown its effectiveness by comparing the degrees of randomness among pseudo-random generators as well
as physical random generators. From the practical point of view, however, the advantage of this RMT-test
resides in its applicability on real-world data, whose randomness level is far below the reach of the conven-
tional randomness tests, such as NIST or JIS. In this paper, we present our result on applying the RMT-test
on two examples: the choice of hash functions and the stock prices, assuming that the high randomness of
the sequences indicates the high security level in both cases. In the first example, we compare two popular
hash functions, the SHA-1 and the older MD5. The result of the RMT-test shows that the randomness of the
output sequences of SHA-1 is indeed higher than the output of MD5. In the second example, we compare
the performance of various stock prices in relation to their randomness and show that the stock prices of
higher randomness perform better than the stocks of lower randomness, for the stocks in TOPIX500 in the
year 2010 and 2011 based on their randomness in the previous three years, 2007-2009.
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Fig. 1 Example of the qualitative evaluation of the RMT-test
(left: passed, right: failed)
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Table 1 Quantitative evaluation of the output sequences from
MD5 and SHA-1:The average(S.D.) over 10 samples
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Fig. 2 Relation between a hash function and its hash value
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k MD5 SHA-1
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4 | -.0074(.0139)  -.0005(.0069)
5 | -.0106(.0211)  -.0001(.0106)
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Fig. 3 Evaluation of LCG by means of log-return with over-
lapping (left) and non-overlapping (right)
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Table 3 14 industrial sectors having high liquidity
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Table 2 Errors in RMT-test for the overlapping(left) and non-

overlapping(right) log-return sequences
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Table 4 Errors in RMT-test for the data length which is the

top 4 of each industrial sector
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Table 5 Purchase all the stock in table 3 on January
4th2010,and calculate the log-return on the end of
January 2010
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Fig. 4 Probability of the profit and loss of stocks which is top

2 in each industrial sector for Q=4
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Fig. 5 Comparison of Q=2 and Q=8 for the same data
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Fig. 6 Average Log-return of each month: H: highest random-
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