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Abstract 
Proper randomness of the numbers generated by Fisher and Yates has been   examined by Chakrabarty in2010 by 

computing the probability of occurrence of each digit in the table of generated numbers and then applying the 

theoretical probabilistic concept of randomness.                                                                     

In this paper, the same has been tested by applying the chi-square test for testing the significance of difference 

between observed frequency of each of the digit in the table and the corresponding theoretical (expected) frequency.  

The test shows that the numbers generated by Fisher and Yates deviate significantly from proper randomness.      
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     Introduction 
Drawing of random sample has been found to be vital 

or basic work in every branch of experimental 

sciences. The most practical, scientific and 

economical method of selecting a random sample 

consists of the use of Random Number Table. Some 

commonly used random number tables are due to 

Fisher and Yates (1938), Tippett’s (1927), Kendall 

and Babington Smith’s (1939) and Rand Corporation 

(1955) 

 

The random number tables have been subjected to 

various statistical tests of randomness. These tests 

have limitation to decide on proper randomness of 

the numbers occurring in the corresponding tables. 

As a Consequence, it is not guaranteed that the 

numbers in each of these tables are properly random. 

This leads to think of testing the proper randomness 

of the numbers in the tables. In the present study, an 

attempt has been made to test this. The study, here, 

has been made limited to the testing of proper 

randomness of the random numbers of the table 

generated by Fisher and Yates only. 

 

By the existing statistical methods, it is only possible 

to know whether the randomness of the numbers of a 

table is proper. It is only possible to know whether 

the division of the degree of its randomness from 

proper randomness is insignificant. In order to test 

the proper randomness of the random numbers table 

constructed by Fisher and Yates 𝑥2- test has been 

applied.  

 

Materials and methods 
Method of Testing of proper Randomness of numbers 

generated by Fisher and Yates 

 

The random number table constructed by Fisher and 

Yates consists of a total of 7500 two digited numbers 

giving in all 15000  digits.  

 

To know whether the numbers in random number 

table constructed by  Fisher and Yates are proper or 

not Pearsonian x2 (chi-square) test for goodness of fit 

has been applied. Here the observed frequencies of 

the ten digits from 0 to 9 are obtained and tested 

against the theoretical excepted frequencies on the 

basis of the hypothesis that the set of numbers is 

random according to which each digit has the 

probability 1/10 to occur in any position of the series.    

 

Steps in the method 

In order to test the proper randomness of the numbers 

of Fisher and Yates table one is required to proceed 

with the following steps: 

Step1: In the first step, observe the occurrences of 

 the digits 0 to 9 for first 100 trials,200 trials 
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……………….. up to 15000 trials as shown in table. 

1.1 to 1.6  

Step2: in the second step, compute the theoretical 

expected frequencies. This is done by dividing trials 

ie.  first 100, first 200………………. and first 15000 

by 10 assuming that the digits 0 to 9 occurs equal 

number of times. 

Step3: In the third step, compute the Pearsonian x2 

(chi-square) for each of the trials. 

Step4: Compare the x2 (chi-square) values with the 

corresponding theoretical values. 

Step5: Draw conclusion as per the results obtained 

in step4 

 

Results and discussion 
The results obtained on operating the steps (Nos.1-3) 

on the random number table constructed by Fisher 

and Yates have been observed. From table 1.6 it is 

observed that occurrence of digit 0 to 9 are not equal, 

the digit 6 occurs highest number of times whereas 

digit 1 occurs lowest number of       times.  

 

Conclusion 
From tables 1.1 to 1.6 that is the tables prepared for 

observed frequency of occurrence of digits along 

with respective expected frequency (shown in 

bracket) it is observed that the calculated value of x2 

is significant. That is calculated value of x2 have been 

found to be significant on comparing them with the 

corresponding theoretical values. 

Hence it may be concluded that the table of numbers 

generated by Fisher and Yates deviates significantly 

from proper randomness. Therefore the numbers of 

Fisher and Yates Random Numbers Table cannot be 

treated as properly random.   

 

1. Examination of proper randomness of the table due 

to Fisher and Yates  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tables: 

Table 1.1. Observed frequency of occurrence of digits along with the respective expected frequency (shown in bracket) and the 

value of Chi- square (ᵡ2) statistic from Fisher and Yates table 

 
Table 1.2 
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Table 1.3 
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Table 1.4 

 
 

Table 1.5 
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Table 1.6 
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