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Improvement of the Randomness of the Shift-Real Random Number Generator

Hirotake YAGUCHI
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block-frequency block length = 20000
nonperiodic-templates template length = 9
overlapping-templates template length = 9
universal block length = 7

number of initialization = 1280
approximate entropy block length = 10
serial block length = 16
linear-complexity block length = 500
number of bit streams 1000
length of bit 1000000
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# Freq BFreq Cusum  Cusum Runs LRuns Rank

1 434 .641 .095 236 .691 .679 462
2 .306 752 .970 811 225 .064 .618
3 .924 .906 .954 .098 .230 .130 473
4 571 .877 .891 .623 .079 155 .789
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5 434 .641 .095 .236 .691 679 462
6 .140 .161 498 244 817 .078 .247
7 .689 724 126 290 .546 901 .398
8 450 .155 .981 .359 .338 .616 .065
9 .184 .623 251 .209 .802 .097 .807
10 .b83 .804 .336 .587 023 A 917 .822
11 577 430 .824 256 408 297 .822
12 .829 .625 919 .585 .367 .230 222
13 718 .198 911 .953 .764 .164 .750
14 .100 .257 341 .500 379 .370 .004 A
15 .836 370 025 A 426 201 131 .232
16 .133 192 929 .985 154 228 .108
Ave. 494 522 572 462 420 396 455
# DFFT Ovlap Univ Apen Ser Ser LinComp
1 .392 .806 214 .349 .948 .070 291
2 294 .620 933 .064 675 254 732
3 494 312 914 924 534 .182 976
4 287 .085 244 274 .850 315 .826
5 392 .806 214 349 .948 .070 291
6 .864 979 .396 .827 .848 406 015A
7 .040A .090 231 .206 027 A 779 .252
8 943 .010A 132 610 423 467 724
9 434 .136 .598 .623 494 .871 327
10 .026 A .949 516 .145 .075 .379 331
11 .197 .006 A 338 110 .633 .687 635
12 124 203 .836 .783 417 919 .054
13 907 794 .285 .718 .585 043 A 728
14 .883 272 941 485 441 238 .581
15 941 .261 .898 .252 891 .598 226
16 777 113 .530 504 762 .009 A 924
Ave. 500 .403 514 451 597 .393 495
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# Freq BFreq Cusum  Cusum Runs LRuns Rank

1 .679 787 434 .746 -.956 423 216

2 448 951 775 .504 591 394 .552

3 734 .208 .538 469 .298 .081 .504

4 .362 .469 " .045A 342 .483 471 573
# DFFT Ovlap Univ Apen Ser Ser LinComp
1 .108 .200 .192 .000 A .056 .656 618

2 .793 .349 .880 .000 A .082 .691 232

3 405 012A 032 A .000 A .072 .620 770

4 .180 .864 313 .000A .498 .864 .681
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# Freq BFreq Cusum  Cusum Runs LRuns Rank
1 372 441 .500 .720 471 .693 .369
2 941 462 .705 .036 A .869 .583 .076
3 .005 A 974 477 .087 .845 .811 .288
4 .270 .818 .154 335 .633 .082 .681
5 319 T77 .843 269 .506 135 .339
6 .593 .325 437 .955 .758 .994 147
7 .668 .909 .162 .979 .589 .804 .766
8 023 A .236 .084 .040A .542 252 .055
9 991 .641 .261 .945 944 424 .256

10 .038A .186 313 277 .858 .006 A .689

11 573 .976 .768 .266 175 .530 .290

12 512 426 77 448 .643 .242 .856

13 .750 .133 937 .789 .542 .164 .260

14 .758 120 184 581 986 336 981

15 520 977 726 274 .168 .168 .736

16 .280 426 .879 911 722 .036 A .032A

Ave. 476 .552 513 495 .641 391 426

# DFFT Ovlap Univ Apen Ser Ser LinComp
1 .689 534 .893 .851 .184 .766 .266
2 432 .756 .065 .239 454 .019A 016 A
3 .266 .193 .084 .207 .882 .007A .754
4 013 A .342 241 .084 124 .785 .858
5 .635 .822 .408 .387 272 .283 .101
6 111 .536 .149 .101 .561 522 191
7 226 135 932 .997 .398 .100 .502
8 691 221 .885 915 .589 997 274
9 217 177 .186 .648 .970 .841 462

10 .349 322 .073 .487 .650 .687 .288

11 .369 677 175 .082 .133 .522 .309

12 .490 .892 .068 .552 124 .526 .071

13 479 315 948 265 526 .102 .879

14 .750 .198 .073 .538 .966 .083 .877

15 412 860 372 322 604 338 419

16 .807 .883 .066 .083 .639 .868 .190

Ave. 434 491 351 422 505 465 .404
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