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Abstract We compare theoretical upper bounds of error probability of the Miller—Rabin test(probability that a
strong probable prime is a strong pseudoprime) with experimental results for randomly generated odd integers of
100-300 bitlength. The number of strong probable primes we test is the theory—conjectured number in which about
sixteen strong pseudoprimes would be found for each bitlength. After the experiment, no strong pseudoprimes were
found. Analyzing this result by statistical inference, we estimate with 95% upper confidence limit that the real error
probability for the range of tested bitlength is less than 1/4 of the minimum theoretical upper bound.
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ENt| 1| 2 3| 4| 5| 6] 7| 8| 9| 10
100 7|17 (23|28 32| 35| 38| 41| 44| 46 RT AR
150 (11|22 (30|36 41| 46| 50| 53| 56| 60 Table 7 Results of the measurement
200114127136 43| 49| 54| 59| 63| 67| 71 k | SPP OBHIEK | SPSP OBHIERK | Pr(H,)
250 |16 |32 42149 56| 62| 68| 72| 77| 81 100 1‘ 3.000 0160x10-1
300]11936[46 |55 63| 69| 75| 81| 86| 90 150 40,000 ol33x10-°
350 |28 |39|51|60| 69| 76| 82| 88| 94| 99 200 300,000 ol11x10-®
400 | 37 (46 (55|65 74| 82| 89| 95| 101|107 250 1,100,000 ol5.1x10-%
450 |49 |54 (62|70 | 79| 88| 95|102 108|114 300 9,000,000 ol35x10-®
500 |56 |63 (71|78 | 85| 93|101|108 |115 (121
550 (65|72 (79|86 | 93 (100|107 | 114121128
600 | 75 (82 (88|95 (102|109 |115| 122128135
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Table 8 Upper confidence limit of error probability

SPP DEHAIEER | 99% XM | 95% X R | 80% Kl | 67%X s
3,000 9.3 9.9 10.8 11.4

40,000 13.0 13.7 14.6 15.1
300,000 15.9 16.6 17.5 18.0
1,100,000 17.8 18.4 19.3 19.9
9,000,000 20.8 21.5 22.4 22.9
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Fig. 1 Upper bounds with theory and statistics
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