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E. Faure, A. Shcherba, A. Lavdanskiy Cherkasy state technological university Estimation of statistical 

characteristics for pseudorandom numbers sequence generated by combinational generator Generators of pseudorandom 
sequences are used for a wide range of practical problems. However, the sequence of pseudorandom numbers can not be used 
without detailed study of the statistical properties of the comparative and quantitative assessments. In this paper we consider the 
combinational method of pseudorandom numbers generating. Methods of constructing the source tables for combinational 
generator with existing generators of pseudorandom and random numbers are reviewed. The analysis of the statistical 
characteristics of the output numbers sequence of combinational generator using specialized test suite NIST is performed. The 
estimation of the test sequences using nonparametric tests such as the sign test and runs test is performed. The results obtained in 
this work allow the use of the combinational generator in tasks requiring high quality of pseudorandom numbers. 

Keywords: pseudorandom numbers sequence, combinational generator, testing, nonparametric test. 
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,  

:  [8].  
.  

,  
 

,  :   NIST,  DIEHARD,  TEST-U01,  CRYPT-X,  The  pLab  
Project,  Dieharder,  ENT  .   NIST  [9]   

 
. 

 
,  [10, . 254-260, 11, . 89-91]  

 [11, .91-93]. ,  
, ,  

,  
. ,  

.  
 

,  
. 

 NIST 
 225 . 

 188  N  V .  
,  NIST [9], N=100, V=1000000.  

 H0 ,  
.  N ,  p-value. P-value 

 
). N  10 : [0;0,1), 

[0,1;0,2), …, [0,9;1]. .  
 

 N/10).  
.  1. 

 1 
,  NIST 

  2 3 4 5 6 7 8 
 148/188 1/188 0/188 0/188 0/188 0/188 0/188 

 147/188 0/188 0/188 0/188 0/188 0/188 0/188 
 

 149/188 0/188 0/188 0/188 0/188 0/188 0/188 

 p-value,  
.  =0,01. 

 p-value, ,  
.  

 NIST [9],  96% –  
.  

 2. 
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,  96%  

 NIST 
  2 3 4 5 6 7 8 
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 11/188 1/188 2/188 1/188 3/188 1/188 3/188 
 17/188 3/188 2/188 0/188 0/188 0/188 0/188 

 
 20/188 1/188 1/188 0/188 0/188 0/188 0/188 

 
 

 NIST.   1   2,   
,  

 (  1),  
 96% (  2). .  

 
M1 = 251  M2 = 241 .  

 T = M1 * M2 = 251 * 241 = 60491 
 483928 . , ,  [9],  

 1000000 .  
,  

 483928 . ,  
.  
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.  
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.  

 (  5 )  
 NIST,  
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,  
,  

,  [12].  
H0 , , . 

 
.  H0: p = ½.  

: 
  H1: p > ½  –  

, ; 
  H2: p < ½ –  

, . 
 F  

 F-  (F  < F(1- )(k1,k2)) – .  
 = 0,05. , 

 [10, . 257-258],  
,  ½  = ½. , ,  

,   95%  H0: p = ½,  
=0,45  q=5%,  1297  [10, . 

258].  
 ½  q. ,  

 4096  
 

.  
 3, 4, 5. 
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H1 : p > 1/2 H2 : p < 1/2  
 

 k1 k2 F  F(1- )(k1,k2) k1 k2 F  F(1- )(k1,k2) 

2 4004 4158 1,03846 1,052845 4160 4002 0,96202 1,052877 
3 4120 4030 0,97816 1,052903 4032 4118 1,02133 1,052885 
4 4048 4118 1,01729 1,052833 4120 4046 0,98204 1,052847 
5 4064 4092 1,00689 1,052868 4094 4062 0,99218 1,052874 
6 4086 4072 0,99657 1,052866 4074 4084 1,00245 1,052863 
7 4150 4006 0,9653 1,052894 4008 4148 1,03493 1,052865 
8 4170 4004 0,96019 1,052839 4006 4168 1,04044 1,052806 

 4 
 

 
H1 : p > 1/2 H2 : p < 1/2  

 
 k1 k2 F  F(1- )(k1,k2) k1 k2 F  F(1- )(k1,k2) 

2 4032 4126 1,02331 1,052858 4128 4030 0,97626 1,052878 
3 4144 4012 0,96815 1,052891 4014 4142 1,03189 1,052865 
4 4042 4110 1,01682 1,052879 4112 4040 0,98249 1,052893 
5 4104 4058 0,98879 1,052856 4060 4102 1,01034 1,052847 
6 4106 4050 0,98636 1,052878 4052 4104 1,01283 1,052867 
7 4136 4018 0,97147 1,052895 4020 4134 1,02836 1,052871 
8 4136 4032 0,97485 1,052846 4034 4134 1,02479 1,052825 

 5 
 

 
H1 : p > 1/2 H2 : p < 1/2  

 
 k1 k2 F  F(1- )(k1,k2) k1 k2 F  F(1- )(k1,k2) 

2 4178 3990 0,955 1,052864 3992 4176 1,04609 1,052826 
3 4112 4060 0,98735 1,052824 4062 4110 1,01182 1,052814 
4 4030 4108 1,01935 1,052925 4110 4028 0,98005 1,052942 
5 4144 4010 0,96766 1,052898 4012 4142 1,0324 1,052871 
6 4120 4044 0,98155 1,052854 4046 4118 1,0178 1,052839 
7 4150 4006 0,9653 1,052894 4008 4148 1,03493 1,052865 
8 4000 4166 1,0415 1,052832 4168 3998 0,95921 1,052866 

 
,  (  

), .  
,  

, ,  
 6.  

.  256  
.  
 (z ) .  = 0,01. 

 z : -2,576 < z  < 2.576. 
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)  
) 

 
) 

2 -0,43836 -0,56361 -0,56266 
3 0,688852 2,191802 -2,0657 
4 0,698043 0,815126 -0,05872 
5 -2,06656 0,188859 -0,68042 
6 0,313115 -0,8141 -0,06262 
7 -0,93934 -0,1869 1,565573 
8 -1,31418 -0,1869 -0,68885 
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