Series of notes on Randomization - Part Il

Techniques to generate random numbers

In selecting random samples for analysis, it is necessary to generate random
numbers. Random numbers also are used for simulations and can be used

to create sample datasets.

Random numbers can be generated in a number of different ways. Let’s
discuss a few common methods to generate random numbers.

1. Using a random number table

Some textbooks and statistical handbook do include random number
tables as appendices. The best way to obtain a random sample from a
population is by the use of a random number table. Figure 1 below is an
example of a random number table taken from “Statistics and
Chemometrics for Analytical Chemistry” (6™ edition) by James N Miller and
Jane C Miller, printed by Pearson Education Ltd. This table is good for not
more than 100,000 random samples of a population.

Figure 1: A table of random numbers
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We may wish to generate our own random numbers in a table form by
using the random RAND function of the MS Excel® spreadsheet or the R
statistical programming language. We shall discuss them later.

Let’s see how we can use such random number table.

For example, there is a shipment of 500 cartons of cocoa butter and we
need to sample 10% of the consignment for inspection, i.e. we have to
take 50 carton samples randomly from this population of 500 cartons.

We start the process by allocate a number for each carton of the shipping
consignment in such a way that all the numbers have an equal number of
digits, e.g. 001, 002, 010, 100, etc. from 001 to 500.

Random numbers are then read off from the above random number table
(see Figure 1), starting at an arbitrary point to give, say, 484 from the
very first number of the random number table in Figure 1: 02484. When
we move down the column to the second number 83680. The last digit
680 is beyond the highest number of 500 assigned for this shipment
population. Hence, we omit this number and move on to the third number
under the same column, i.e. 37336, from where we pick up the second
random carton sample with corresponding number 336. This process is
repeated until all 50 cartons are sampled for inspection.

. Using spreadsheet software such as MS Excel®

Most spreadsheets include random number generators. In Excel®, the
relevant provided function is RAND(). These are usually adequate for
small experiments, though they do not perform as well as the best
random number generators found in good statistical software.

The Excel® function RAND() creates random numbers between 0 and 1. If
we put “=RAND()” into a worksheet cell and press Enter key, we will see a
random value which is less than 1.

If we want random numbers larger than 1, we multiply the random
number function by a constant. For example, “=RAND()*100” gives
random numbers between 0 and 99. It is interesting to note that the
largest value is 99 rather than 100 because RAND( ) will not give a value
equal to 1.0, the largest being .9999..... Therefore, multiplying by 100
gives a maximum value of 99.9999... and the integer portion is 99.
However, when we use a function “=RAND()*100+1", it gives integers
from 1 to 100.



The Excel® RAND function generates so-called pseudo-random numbers
from the uniform probability distribution (or rectangular probability
distribution) where there is equal probability for all values that a random
number can take on. An obvious example of the uniform distribution is
tossing a single uniformly made die. The outcome of the toss is six
possible values (1,2,3,4,5,6) and each of these values is equally likely to
occur.

It may be noted that when using the random number generator in Excel®,
we cannot get a repeatable sequence with the RAND function, nor with
VBA, nor by any other means. This is because Excel® RAND function, like
another function RANK(), does not have a ‘seed’ or a starting point for
generating a sequence of random numbers. Hence, in order to ‘fix’ the
random numbers generated, we have to copy and paste the range of
values on the other spreadsheet cells.

. Using R program to generate random numbers

See: https://consultglp.com/wp-content/uploads/2016/12/r-
techniques-in-generating-random-numbers.pdf




